Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



iLj^attst 




^,»4*<""«» ro^ 



tSim 




iifidm^. 



tCbe Soctet? of tbe Hevp Both Dospltal, 
/Daccb, 1898. 




]LEm mssmmmim mum 



,»»*"'"' re^ 




ttbe Sodet? of tbe Hew fforh Ijospltal, 

/IMtCb, 18«8. 



I 






• r ■ * - 



^ -•■ >■ \- ^ v- I 



-' • • 






r' \ " ■■■■ 



■J • 



"• • -^ -J- 




PUBLIC HEALTR 



ELEVENTH KEPORT 



THE MEDICAL OFFICEK OF THE 
PRIVY COyjSCH^. 

rTROPERTY . 

ApMfpiSr THE ^Jj 



l^aos?^ 



9r(4mte1j yurtfuairt ta 9rt of fsrlfiHnnit 




LONDON: 
rrnSTED BY GEOBGE E. tnfRE AND WILLIAM SPOTTISWOODB, 

FKINTKR8 TO HIE QU££N'8 HOST EXCBLI^NT MAJESTY. 
POE HEE lIAJKBTyS BTATIOKBBT OPFICB. 



TO THE LORDS OF HER MAJESTIES MOST HONORABLE 

PRIVY COUNCIL. 

Mr LoBDS, 

In obedience to the Public Health Act, 1858, 1 have the 
honour of herewith submitting to Your Lordships, for presentation 
to Parliament; my Report of the proceedings which Your Lordships 
under that Act directed to be taken during the year 1868. And 
for the present purpose I treat as part of that subject-matter the 
proceedings which Your Lordships directed to be taken under the 
Vaccination Act, 1867. 

I am, my Lords, 
Your Lordships' obedient servant, 

JOHN SIMON. 

Medical Depabtment of the Council Office, 

8, Bichmond Terrace, S.W., 

March 31st, 1869. 
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MEDICAL OFFICER'S REPORT. 



I. — Vaccination. 



The superintendence of Public Vaccination in England occupied New 
during the whole of the year 1868 a more than ordinary share £"^"^*l<» 
of the attention of the Lords of the Council. For on the first day 
of the year the new Vaccination Act, 30 & 31 Vict. c. 84, came 
into operation ; and, from then onwards, my Lords were con- 
stantly engaged in proceedings, such as the Legislature intended to 
be taken, for the improvement of our public vaccination in respects 
where the system had hitherto been at fault. 

The nature of the defects which required correction had been New rwila- 
very fully explained in successive annual reports of this depart- ^^^'^ a&cting 
znent, particularly in those from the second to the sixth in- *^^*'*^^ 
elusive ; and as far back as 1859 my Lords had communicated to 
the Poor Law Boards for the assistance of local authorities con- 
tracting for public vaccination, an exposition of the broad prin- 
ciples of arrangement on which contracts must in future be ba«ed 
if the defects m question were to be prevented. In 1868, with 
the new law, the time had come when this merely recommendatory 
mode of dealing with very serious evils could no longer be con- 
sidered sufficient; and my Lords accordingly saw fit to issue 
express regulations for the purpose, by an Order of Council bearing 
date February 18th, 1868. Of the regulations thus issued, o copy 
is subjoined to this Report, as Appendix No. 2. The great object 
was that public vaccination should no longer be so excessively sub- 
divided among times and places and persons as to have needless 
difficulties put in the way of its effective performance ; and with 
this object the regulations provided, as their general effect, that the 
public vaccinator under ordinary circumstances should vaccinate 
only at public stations, and at no station oftenor than once a week, 
and, if in a town district, only at one station therein ; that no two 
public vaccinators should in any case act for one and the same 
district ; and that the division of towns into vaccination districts 
should not go beyond certain limits of smallness. Also, with refer- 
ence to section eight of the new Act, a special regulation was made, 
limiting the ^tent to which re-vaccination at the public expense 
might be given. 

The new law did not abrogate any of the existing contracts New contneti 
for public vaccination, but it tended to make new contracts in 
many cases desirable ; and thus daring the year new arrangements, 
which bad to be conformed to the new law and to the regulations 
operating under it^ and which my Lords had to consider in more 
or less detail^ and for the most part very minutely, with the 
respective local authorities or with the Poor Law Board, were 
proposed by more than a seventh part of the entire number of 
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Mbdioal vaccination authorities of the country. The year has in this way 

OmcKR'B heen one of very great improvement in our system of public 

^^ '* vaccination. Also in other and ordinary ways influences for 

improvement have been at work. 

Ordinary The systematic inspection which goes on under their Lordships* 

la^ctoonsjand Qj-j^jig extended during the year to nearly half the public 

vacdnaton. vaccination of England^ namely^ to 1^749 vaccination districts, 

comprised in 312 different unions or parishes : each inspection 
involvings first, an inquiry into the state of vaccination in tlie 
district ; secondly, where requisite, a notification to the authority 
of defects found in the local arrangements for carrying the 
law into effect, and advice as to the changes required ; and thirdly, 
in suitable cases, a recommendation of the vaccinator for reward 
under section five of the Vaccination Act, and in accordance 
with the system described in my ninth report. Of the money 
which Parliament had placed at their Lordships' disposal for this 
purpose my Lords distributed 2,7 53{. 2s. The number of 
vaccinators to whom gratuities were given was 345 ; namely, 
129 who received first-class, and 216 who received second-class, 
gratuities. The gratuities of each class differed of course very 
considerably in money value in different vaccination-districts, just 
as the several conti^act-earnings differed. Where a public vacci- 
nator was having so few vaccinations as to be onlj' earning from 
his board of guardians some 20^. or 30^. a year, the supplementary 
payment by the Privy Council was necessarily quite insignificant 
as money, and, except that it implied an honorable recognition 
of service, might scarcely have seemed worth the trouble of formal 
transmission and acknowledgment; but, on the other hand, in 
many cases the payments were such as probably to be in them- 
selves welcome additions to the often scanty stipends of the reci- 
pients. The largest aggregate payment of the year (a first-class 
gratuity on 2,738 vaccmations) was 136J. I85. ; the smallest (a 
first-class gratuity on 19 vaccinations) was only 19*. 
Oatbreaks of My Lords during the year had occasion to correspond specially 
™wi-P<»« ^Jtli the guardians of the unions of Congleton, Enfield, Epping, 

Shefiield, Tendring, Tiverton, and Totnes, with regard to out- 
breaks of small-pox reported in those jurisdictions respectively. 
Supply of The applications made to this department during the year for 

raceme lymph. yac^Jne lymph were 14,099 ; in answer to which were supplied as 

follows : — 131,390 charged ivory points, 1,059 charged squares of 
glass, and 9,792 charged capillary tubes. Particulars as to the 
sources whence this lymph was derived are given in Appendix 
No. 1. Of the 14,099 applications, in answer to which lymph was 
^ven, 11,085 came from medical practitioners (including 1,462 
poor-law medical officers) in England and Wales; 1,721 from 
Ireland, and 511 from Scotland; 566 from the army; 73 from 
the navy and emigration department ; 101 from colonies, and 42 
from diplomatic and other foreign services. My Lords^ as usual^ 
took means during the year to satisfy themselves as to the un- 
diminished efficiency of tiie lymph wmch is supplied under their 
directions. 
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With reference to this branch of the service^ my Lords had their Medicil 
attention drawn to a system whicli is in vogue in some parts of the ^^'ce»'* 

continent, for maintaining continuous sources of lymph-supply for 

the human subject by keeping a succession of calves inoculated Animal 
with the specific contagium ; and their Lord8hii)S had a report ^acc"ia^»on- 
prepared for them by Dr. Ballard on the arrangements which are 
in use abroad for thb so-called " animal vaccination." Further 
information, however, is requisite before any final opinion can be 
formed on the question of making more or less use of the system 
for puq)08e3 of our National Vaccine Establishment ; and therefore 
on the present occasion the subject cannot be written of in detaiL 

Fourteen of the twenty-two stations which are sources of lymph- Educational 
supply for the National Vaccine Establishment, and also two status, 
stations which do not supply lymph for the public service, are used 
as educational stations under their Lordships' Order of December 
Ist, 1859. My Lords during the year inquired as usual into the 
conduct of the educational business of these stations, and received 
on this subject, as on the subject of the lymph-supply, a report 
which was entirely satisfactory. 

IL — Gbnebil Sanitary Administration. 

During 1868, as usual, in various cases within pur\'iew of the Occasional 
general sanitary laws of the country, my Lords had to communicate »w>itory 
with the respective local authorities concerning action to be taken "^^l'""^ 
under those laws. The authorities thus communicated with were 
50; including 14 of the special boards of the metropolis, 5 extra- 
metropolitan vestries, 15 boards under the Public Health and Local 
Government Acts, and 16 boards of guardians. In seven of the 
cases, local inquiry by an inspector under their Lordsliips' direction 
was deemed necessary, viz., at Walton-le-Dale in Lancashire, at 
Bootle in tlie same county, at Thetford in Norfolk, at Clifton- 
Hampden in Berkshire, at Barnet in Middlesex, at Luton in 
Bedfordshire, and at Dunstable in the same county. 

In the systematic sanitary inquiries which my Lords have for Systematio 
ten past years been carrying on, as to the distribution of disease f^^tf^r 
in England and the circumstances by which it is regulated, there 
was in 1868 an almost complete pause ; owing in some measure to 
the fact that the working power of the department was accidentally 
for the while much reduced ; and in other part, because with the 
present commencing second decennium of sanitary responsibility^ a 
new cycle of work had to be begun, and a great deal of considera- 
tion had to be given to questions of improvement of system. 

The department has, however, been indebted to Dr. Ballard, Sicknesa 
medical officer of health of the parish of Islington, for a very JJ^bK^^aae. 
interesting voluntary contribution to knowledge, m the form of a 
report on the statistics of sickness treated at the public expense in 
Islington during the last 12 years ; and this report by Dr. Ballard 
is subjoined. See App. No. 3. 

The only respect in which my Lords in 1868 extended their J^*"*'\^ 
previous series of systematic inquiries as to the distribution and jj^^ 
circiimstances of disease, was an inquiry concerning the prevalence 
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MmzoAL of venereal maladies among the poorer parts of the civil population 
]^^^* in London ; and for this inquiry Mr. Wagstaffe, one of their Lord- 

* ships' inspectord^ collected some detailed information which is given 

in his subjoined report. See App. No. 4. 

III. — Auxiliary Scientific Investigations. 

Pathological The pathological work of the department was continued during 

ga ons, jggg jjj \yoi\i of the directions to which I referred in my last 
yearly volume ; and details of this work are given by Dr. Sander- 
son and Dr. Thudichum in their respective subjoined reports. 
See App. Nos. 5 and 6. Dr. Sanderson, continuing from the pre- 
vious yeai' the very important investigation of tubercular disease, 
has now succeeded in throwing new light upon a large part of that 
subject-matter ; and Dr. Thudichum, in the chemical field of 
research, has made considerable further progress in continuation of 
the line of 1867. 
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IV. — Additions to Sanitary Law. 

An important addition to the sanitary law of the country was 
made last year by the passing of the Pharmacy Act, 1 868. This 
' statute IS chiefly directed against evils to which I particularly drew 

attention in my sixth rej>ort, as attaching to the practice of phar- 
macy by unqualified persons, and to the too tmrestricted procur- 
ability of poison for criminal purposes. The new law is to be 
worked by the Pharmaceutical Society, under the general sanction 
and supervision of my Lords of the Privy Council. It provides that 
in future no one shall begin any such pharmaceutical practice as 
involves a sale of poisons, unless he have first passed a sufficient 
examination in pharmaceutical knowledge; and that poisons shall not 
be purchaseable except Avith such personal identification as would 
probably hamper anyone who intended to make criminal use of 
them ; and that the keeping and sale of poisons generally shall be 
subject to regulation under the Act. It also affirms an important 
principle in regard of the adulteration of drugs, by enacting that 
the provisions of the Adulteration of Food Act of 1860 shall be 
extended, mutatis mutandis, to the sale of dings. 

V. — Question of State Ixterferexcb to puovide for 

THE DlSIXFECTIOX OF PROSTITUTES. 

The inquiry of the department into the prevalence of venereal 
diseases among the civil population was intended to contribute 
Cmi^ some of the elements necessary for judging a question which of 
i^t'" late has been much agitated before the public : the question, 
1866. whether it is expedient to have in this country a systematic sanitary 

superintendence of prostitutes. During the last few years, under 
the provisions of special Acts of Parliament— the so-called 
'* Contagious Diseases Acts" of 1864 and 1866, a system of this 
sort has been administered on a small scale, by the War Office 
and Admiralty, at certain military and naval stations; and recently. 
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while these departments have been proposing to extend their own Hbdicil 
operations with respect to the two public services which they ^^[^^* 

direct, the more general question has been raised by the advocacy 

of a voluntary association formed for the purpose of promoting 
the extension of the Contagious Diseases Act, 1866, to the civil 
population of the United Kingdom. 

There are here two questions which I think cannot be too Special case oi 
strictly distinguished: the question concerning the army and Nary m dlitia 
navy, and the question concerning the civil popuhition. It has guished from 
not been any part of my duty to advise on the fonncr of these *^*t o^ pi^i^ 
questions ; and I now only advert to it for the sake of greater ^^^P^*^**"** 
clearness in proceeding to discuss the other. It seems to me that 
prostitution and its attendant diseases, in their relation to the army 
and navy, are, in two different points of view, matter of public 
concern and responsibility ; first, because the military and naval 
services at their respective stations are essential determining causes 
of prostitution, and the State, which for its own purposes keeps 
those masses of male population unmarried, cannot claim to be in- 
different to the result ; and, secondly, because the specific diseases 
which arise in that mode of life occasion so enormous a quantity of 
temporary disablement in the two services as to be of pecuniary im- 
portance to the entire tax-paying community. Tliese I apprehend 
are the grounds on which rests all that has yet been done by the 
Legislature with reference to venereal diseases : grounds which are 
in the utmost degree exceptional as regards the nature of the case : 
and to argue from such a case to the case of the civil population 
would manifestly be a confusion of judgment. Of the venereal 
diseases of the civil population, English sanitary law has not 
hitherto taken any special cognizance ; and whether this neutral 
state of the law ought or ought not to be abandoned is a separate 
question, of far more intricacy than seems to be generally imagined, 
and which on all accounts certainly deserves most careful con- 
sideration. 

In proceeding to discuss this question, I may conveniently first Requirements 
refer to the programme of the association which I have men- involved in 
tioned — the ** Association for promoting the Extension of the c^^^Jnin« 
Contagious Diseases Act, 1866, to the Civil Poinilation of the population. 
United Kingdom." The Association contends " that sufferers 
under any kind of [venereal] contagious disease are dangerous 
members of society, and should, so long as they are in this state, 
be prevented from communicating it to others ; . . that 
common prostitutes should be subject to a compulsory medical 
examination, and to compulsory detention in hospital as often 
as they are found diseased, and as long as they continue so ; 
that, for the reception of prostitutes suffering from venereal 
disease, hospital accommodation should be provided in all towns 
where such persons congregate."* To give a notion of the quantity 
of hospital accommodation which would be requisite to satisfy this 
programme, I may observe, for instamce, that London is conjectured 

* B«port of ABSociation, sections 2, S3, 32, 
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to have some 18,000 women whose living is gained by prosti- 
tution ;* and that, according to one of the secretaries of tlie 
society, on any given number of prostitutes, always about one-thii*d 
may be assumed to be diseased.t If, instead of insisting on these 
colossal estimates, we take only half their total result, the plan 
would require for London alone the creation and maintenance of 
new hospital accommodation nearly equal to that which is now 
given by the twelve general hospitals of London for all bodily 
diseases put together : accommodation, namely, for 3,000 patients. 
The charge of maintaining (independently of the cost of construct- 
ing) such lazarets as the above would probably be at least 100,000/. 
per annum : and their construction would probably represent a first 
cost little short of half a million of money : besides all which there 
would be the considerable annual charges for police arrangements 
and medical inspections. This for London alone ! And the 
requirements of other large towns would probably be of like pro- 
portions. 

Demands like the above are evidently not likely to be met by 
voluntary contributions. The result, if to be got at all, can only 
be got under action of law ; and any such law, whether empowering 
the central government to defray expenses out of proceeds of 
general taxation, or empowering municipalities to assign local 
funds for the purpose, is, of course, in relation to minorities, com- 
pulsory. Now, it is quite certain that, rightly or wrongly, the 
proposed appropriation of money would, in the eyes of very large 
numbers of persons, be to the last degree odious and immoral. In 
most municipal constituencies there are swarms of persons who 
already find it no easy matter to satisfy the collectors of rates and 
taxes ; they would see the prostitute kept in hospital at their 
expense for weeks or months, not necessarily from the exigencies 
of severe illness of her own, but essentially that she might be 
made clean for hire, lest any of her users should catch disease 
from her ; they would remember in contrast, that for themselves 
wonderfully little is done by authority to protect them against 
adulterations of food, or against false weights or measures ; and 
they might regard it as a strange caprice of law which should 
oblige them to contribute to the cost of giving an artificial security 
to their neighbour's looseness of life. It seems to me very im- 
portant to measun; beforehand the degree in which such arguments 
would be valid, or rather to consider on what principles (if any) 
the proposed intervention of law is to be justified. 

I suppose it may be assumed that public policy is very decidedly 
in favour of marriage as against promiscuous fornication; that the 
latter, however powerless may be laws to prevent it, is, at least, 
an order of things which no State would willingly foster; that, 
whereas it has some inherent inconveniences, among which is the 
liability to specific contagious maladies, such drawbacks from its 
attractions are not in their kind a matter for general social regret ; 



* Appendix of Assoc. Report, p. 22. 

t lit, Corgenyen, on the Contagioos Diseases Act of 1866, p. 7. 
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that venereal diseases are, in principle, infections which a man Hedical 
contracts at his own option, and against which he cannot in any C^iobb'« 
degree claim to be protected by action of others — the less so, of ,..., ' 
course, as his option is exercised in modes of life contrary to the 
common good ; that thus, prim& facie, the true policy of Govern- 
ment is to regard the prevention of venereal diseases as matter of 
exclusively private concern. Caveat emptor t And though it must 
be admitted that to some extent the consequences of promiscuous 
fornication spread beyond the persons of the original performers ; 
the infections of the brothel being oftentimes carried into simul- 
taneous or subsequent wedlock, and in some cases fixing their 
obscene brand even on the offspring of such marriages ; this horrid 
fact is only one of many which might be cited, where innocent 
wives and children participate more or less severely in con- 
sequences which husbands and fathers have earned. To be wife 
or child of a drunkard or a gambler involves evils against which 
the State does not affect to give security ; and, primft facie, the 
dependent interest must be equally unprotected by the State 
against harms which that other sort of looseness may bring on it. 

I am very far from thinking that the above are the sole con- but this with 
siderations to which regard must be had in deciding such qucs- qialifica*ioii, 
tions as the present. But they seem to me to define a position 
which ought not to be abandoned, except under strong compul- 
sion of circumstances, and with reasonable prospects of success. 
Evidently, if venereal diseases were now the same gigantic scourge 
and terror which they were some 350 years ago, when they 
inspired Fracastoro's poem, and if curative medicine had continued 
as powerless against them as then : if we saw them still raging 
as great intractable epidemics, impeding national movements, and 
forcibly occupying the mind of society with all sorts of lazarouB 
presentations: the reasons for legidative action, provided such 
action could he effectual^ might be stronger than the reasons for 
neutrality, and considerations as to the personal ajtiology of the 
disease might perforce have to be subordinated to the urgency of 
a public danger. 

The cardinal questions, then, are two: — First, does the detri- Medical 
ment which venereal infections cause to the public health reach ^t?-^^®*^ 
those limits at which principles generally preferable ought to be proposal has 
exceptionally abandoned by the State ? Secondly, would the good be jadged: 
which can be got through State interference in this matter be 
enough to reasonably compensate for the cost at which it would 
have to be attained ? I must confess that I cannot with any ap- 
proach- to confidence answer either of these questions affirmatively. 
As regards the first of them, I have not the least disposition to 
deny that venereal affections constitute a real and great evil for the 
community ; though I suspect that very exaggerated opinions are 
current as to their diffusion and malignity ; but since the resources 
of curative medicine against them are constantly becoming stronger 
and stronger, it seems probable that the worst of them will year by 
year become less and less important (as endangering life or limb) 
in cases where infection may obtain. It may also be anticipated 
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that the greatly improved knowledge which late years have given 
to the medical profession with regard to the venereal contagia will 
spread, and not very slowly spread, through the minds of the 
general public, and will soon very much reduce the number of 
those sad cases where infected men give syphilis to their wives 
and offspring. On the other hand, as regards our power of pre- 
venting venereal diseases by such a superintendence of prostitu- 
tion as is proposed, it is certain that no appreciable good would be 
got except with much organization, and at very large cost of 
money ; and there are strong reasons for believing that the gain 
so purchased would, on analysis, be found to belong very pre- 
dominantly to those kinds of venereal disease in whi^h the com- 
munity has little or no pennanent interest. 

First, as regards the actual quantity of venereal disease current 
in this country, and the importance of such dij-ease to the public 
health, it is to be remembered that under the head of "venereal 
diseases " are included three chief sorts of disease, and of course 
in each sort many different degrees of severity. The three sortd 
to which I refer, and which in any given person are not incom- 
patible with one another, are gonorrhoea, pseudo-sypldlis, and true 
syphilis. Gonorrhcea is never even temporarily of much impor- 
tance to women, nor ever, unless very exceptionally, of much 
permanent importance even to men ; but yet thus far it is not a 
quite unim[>ortant infection, that in men it is often extremely 
inconvenient, indeed sometimes involves for a time painful 
and even disabling complications, and cannot absolutely be said 
never to leave permanent local damage behind it. Pseudo- 
Syphilis^ or so called " simple chancre," is a form of ulcer which 
may be of considerable local destructiveness, and is often attended 
by inguinal buboes^ but leads to no specific ulterior consequences. 
Tme Syphilis, arising as " hard chancre," or in other less char- 
acteristic primary affections^ involves an outbreak or successive 
outbreaks of so-called " secondary symptoms;" which, though almost 
invariably amenable to medical treatment as they arise, and pro- 
bably in an immense majority of cases not of more than transient 
importance to the person attacked, are yet not infrequently a more 
or less troublesome relapsing illness, and sometimes, even in spite 
of treatment, a long subsequent danger to life ; and this true syphilis 
is of permanent interest to society, partly because of the cases 
(though comparatively very few) in which it is intractable in the 
person of the original sufferer, but still more because of the inde- 
finite duration of time for which he or she may at intervals be cap- 
able of infecting others, and because the issue of syphilitic parents 
is apt to perish during utero-gestation, or to be born more or less 
syphilitic. In seeking to estimate, without exaggeration, the 
harm which society suffers from venereal diseases, and the good 
which oreventive measures may possibly effect, it is, of course, 
essential to observe the distinctions between the above-described 
three sorts of disease : above all not to use the word " venereal "as 
if it were synonymous with '* syphilitic ; " and it is also essential 
-that whatever purports to bfc statbtical evidence on the subject 
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should be evidence on a sufBciently large and impartial scale. Msdioai. 
The report of the " Association for Promoting the Extension of Officm»'« 
the Contagious Diseases Act to the Civil Population " gives some ^' '* 

statistics which might lead to an impression that in London from 
one-fifth to one-third of the sick poor are suffering from " a con- 
tagious disease of the gravest character, which is constantly trans- 
mitted from parent to offspring;" but the contentsof Mr. Wagstaffe's 
subjoined report (App. No. 4.) satisfy me that no sufficient grounds 
for any such impression exist : rendering it, I think, highly probable 
that, of the sick poor who at any given moment are receiving medical 
relief under the poor law and at dispensaries and general hospitals 
in London, only about 7 per cent, have venereal disease of one kind 
or another, and that only in about half this proportion the form of 
disease is true syphilis. Again, a piece of the experience of the 
Children's Hospital in Great Ormond Street, as quoted in the 
report of the Association, may seem to suggest that " about one- 
fifth ^ of the sick children of the poor are sick with immediate con- 
sequences of inherited syphilis ; but on inquiry I find that, of 
118,590 children of the poor treated during the last ten years for 
all sorts of diseases at the Ormond Street Hospital, the proportion 
recorded to have been syphilitic has been only 1^ per 100. Thus, 
in both cases the quantity of evil appears to be many times less 
than advocates of legislative interference mav imagine ; and it must 
be remembered that London probably illustrates the utmost 
dimensions which the evil can attain in this coimtry. 

Then, as regards the preventabilitv of venereal diseases, even the how far is the 
abstract question (abstract I mean from considerations of cost) is "^^chi^ 
by no means an easy one. Especially we are in want of exact dis- ^^^^^ 
criminative information as to the good which other countries 
have got from their sanitary superintendence of prostitution. I 
believe it to be the fact that, even under strict systems of police, 
prostitutes in very large proportions escape the intended super- 
vision ; and that in their evasive traffic so large a dissemination of 
venereal diseases mny be kept up as to leave in net result very 
little apparent success to be boasted of. Let it be assumed, 
however, that, in any place where circumstances are favourable, 
** venereal diseases " in mass may be greatly reduced under such a 
system : but there remains as an unfortunate accident of the case, 
that this reduction might least of all affect those sorts of disease in 
which society is incomparably most interested ; and in the absence 
of exact records on this point, expectations ought, I think, to be 
very moderate. For the various local states whicli most habitually 
spread the infection of true syphilis are apt to be in themselves 
such slight and painless affections as almost or entirely to escape 
the patient's notice; and indeed in women primary syphilitic 
ulcers, and other local states capable of infecting with syphilis, 
not only very often pass unnoticed by the patient herself, but have 
often been overlook^ in examinations made expressly for their 
discovery. And with reference to proposals that particular inspec- 
tions of women should take place on the information of men whom 
they have infected, insuperable difficulties are created in the case 
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:: Z7Z-Z ?vjh:I:5 : v the verv long incubation-time of the primary 
:-:Vc:::z : i:: iLien al generally of at least three week?, and capable 
:r :arvr.:> c: txiendiai: to ?ix weeks or more : during which time 
:l.t :r.,vuIatcJ par: presents absolutely no sign of infection ; and 
.;: :;:e er.,1 o: wir.oh tia:e the infected man may (for obvious reasons) 
*. e in u::or ambiguity as to his infeotress. 

A^ l-.en :he question of preventing venereal diseases is considered 
as 0"e L f adiuinist ration and finance, some of the above facts become 
iir.{vr:aiu ditKoultics. It is proposed that the organization should 
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partly tvoauso oi uncortamties ami p 
diagnosis: partly because cases, taken in the oriler of their |>er- 
mauenr interest to society, would very often be in inverse order to 
that which the relative urgency of peivonal sufierings would dictate. 
And thus, so far as the extinction of true syj>hilis is to be deemed 
the essential i«bject ot' the system, the onr;inizati(m would in two 
ways tend to Iv dijipivportionately expensive : on the one hand, 
Kvaiise e\{vuding a very large share ot' its strength on diseases of 
no jvnnanent imporranee to society, and, on the other hand^ in such 
lueasuiv as cases of true sypliilis would escape the intenrions f)f the 
sv<:cni. — Further, when the adminlsirative question is considered, 
no: as natio:*.al and one. bur as distributed amon^i manv local autho- 
lilies, a new i^ort ef ditfieulty presents itself. AVhatever good can 
be go: from a sanitary >uperiniendence of prostitution, if worked 
W!t:i i.iii.orm striorness ti;rvn:gh the eniire country, the good will 
not oidv or" c^ ursc diminish, but will diminish at an immensely 
incteaMtig rate of diminutiv n. in proportion as the system is not 
i;i\i\crsal and ut.itormly strict: so th.at a Kval expenditure which 
\xvnild g"\e icnumerative results, if Jlher places were acting on the 
senile systinu miglit easily, in the contrary case, ap;>ear compa- 
iati\clv unprodiiciive. This has been a chief point in the case of 
llio>e v^lu^ have pressed for an extension of the jnesent venereal 
disea-es law : and tiie Association's report has for one of its chief 
ie\is, •• Free communication between localities, fatal to success of 
Act v\ limited districts."* 
IV«uMU\il The brvad i\vu!i in my mind tVoin the various above-stated 

oou'^ixlerarions i^ that at present I very decidedly refrain from 
ivcommenilng any change in that neutral j)Osition which Enghsh 
law ha> hitherto held in regard o( the venereal diseases of the 
ci\il populaiion. So far as in\ present knowledge enables me to 
judge, \ bebe\e that any departure from that position could do 
liicio l»uC embarrass and disappoint. 

That under a well planned national system, obligatory in its 
liHwl npera!u»u. and stringently directed from the centre, with an 
OUi>rmoU'i e>tablishment of lock hospitals, with prostittilion univer- 
wdlv f*ubmiltcd to >trict methodical supervision by police, and with 
\erV fret|uenlly recurring minute surgical examination of the 
por'M»nj« of prostitutes, a great reduction might be made in the 
present prevalonco of venereal diseases among the civil iwimlation ; 
tind that as part of such reduction (though probably in comi)arison 
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bat a small part) there would be a diminution in the prevalence of Ubdical 
true syphilis ; these are propositions which I do not dispute ; but ^"c^^'s 
their very important converse has to be remembered^ that, in pro* ^' '* 

portion as the above conditions cannot be attained, the hope of 
results becomes chimerical. The conditions, I need hardly observe, 
are such as there can be no reasonable present expectation of 
seeing realized in this country : and I must add that, in the 
present state of my knowledge, I could not advocate any such 
legislation as would even approximately fulfil them. Not only do 
I doubt whether the evil can in any reasonable sense be said to 
call for the repugnant and very costly measures of prevention 
which alone could pretend to be of effect against it, but also 
I feel bound to press for something like proportion in the treat- 
ment of such matters. And recognizing how incomplete is 
hitherto our sanitary system, and particularly how little pressure 
is yet put on local authorities in matters of far more general 
importance to life: recognizing, for instance, that it is almost 
entirely a question of private charity whether fever hospitals 
exist in a town, and that such hospitals are most insufficiently 
provided : I cannot but think that during this state of things 
compulsory legislation in the present matter would be a dispro- 
portion not to be justified. 

On the other hand I have to observe that the somewhat as to giving 
uncertain amount of good which very strict compulsory legis- op^j^"^.*? l<x»l 
lation might produce would less and less admit of being *"* ^"**^ ' 
realized, in proportion as the provisions of law were non-com- 
pulsory; and a law, giving to local authorities or populations 
any considerable scope for option in the present matter would 
quite unquestionably be futile. Everyone knows how value- 
less such legislation has been in the greater part of the hitherto 
province of sanitary law, even as regards objects of fore- 
most necessity to the public health ; so valueless, that in all chief 
respects compulsory legislation has already had to be substituted 
for it; and the L'ght oi those experiences may be applied, mutatis 
mutandis, to the present extremely difficult and delicate subject 
matter. There probably would be detailed discussions, often 
indefiinitely prolonged, and resulting in inharmonious conclusions, 
in innumerable vestries and town-councils and wardmotes ; discus- 
sions which, if not to bear fruit, ought in the interests of decency 
to be deprecated ; but of action, capable of giving succe?s, there 
certainly would be little or nothing. It is true that under per- 
missive law there have been exceptional instances of local exertion 
for other sanitary purposes ; but even solitary instances of such 
exertion could not in the present matter be anticipated ; for here 
the peculiar discouragement would exist, that no town could be 
sure of satisfactory results from its own superintendence of 
prostitution unless other towns, in communication with it, were 
acting upon the same system. 

In a particular proposal, which I think it mv duty to mention, as to legislating 
permissive legislation, of a sort which would almost entirely rest foravoluntary 
on a system of voluntary contributions, has been contemplated ; *^ ' 
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and thiB proposal was received last year with some favour bv the 
Committee of the House of Lords which had the CoDtagioos 
Diseases Act under consideration.* The pro]K>3al^ viewed in rela- 
tion to its professed aim> is of course open in the Tery utmost 
degree to the objections which I haveju&t stated generally against 
permissive legislation ; indeed, I can scarcely conceive that, if 
enacted, it would in any single case be of good eflfect ; and there 
is a different point of view in which I would venture to submit 
that its admissibility (as well as that of any permissive legishition) 
requires to be most cautiously considered. For it seems to me 
that the proposed legislation, powerless though it would be for any 
sanitiiry result, would in principle he the thin end of a wedge ; that 
the question of its acceptance or rejection is, as precedent, of fun- 
damental importance ; that, between permissive general legislation 
to-day and compulsory general legislation to-morrow, there would 
stand but the question of expense. In courses called tentative it 
is so easy to drift into positions which become pledges, that I 
venture to press this consideration. Whether the venereal diseases 
of the civil population are henceforth to be deemed matter of 
public concern, whether the civil fornicant may reasonably look 
to constituted authorities to protect him in his commerce with 
proHtitutes, is the principle which I conceive to be at stake. And 
I would repeat my opinion that, if that principle is affirmed, the 
responsibilities implied in it cannot be adequately met without 
stringent compulsory general legislation. 

AVhether particular municipalities wishing to exercise within 
their respective jurisdictions special powers in relation to venereal 
diseases might properly be let acquire such powers by purely local 
Acts of Parliament, is, I think, a somewhat different question ; 
and possibly such special Acts (provided they contained proper 
obligatory provisions) might, in certain cases, be conceded without 
any sacrifice of the real principles which are at stake. Ever)' 
such case would then have to be judged on its own merits. But 
as regards any general legislation, whether compulsory or per- 
missive, in regard to the venereal diseases of the civil community, 
my conclusion is very decided that at present I cannot recom- 
mend any such legislation. 

Finally, there are. some incidental considerations to which I beg 
leave briefly to advert. 

Among arguments put forward to recommend a general super- 
intendence of prostitution, there is one which seems to have 
gained for the i)roposal a considerable quantity of non-medical, 
])articularly clerical, support. The report of the Association, 
namely, alleges **that a collateral but not unimportant result 
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* I deBcribe the financial basis of this proposal as '* almost entirely *' voluntary 
contribution. The proposal, as I understand it, is that Government should be 
authorized to confer the requisite pr)lice powers for sanitary superintendence of pros- 
titution on any local authority shown to have at command (as by voluntary con- 
tribution) the proper hospital accommodation for such purposes. And the proposal 
seems to assume that, if lock hospitals were established by voluntary contribution, the 
local authority could provide (presumably from proceeds of rates) for the cost of 
the medical inspections and police arrangements. 
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which inevitablj follows the establishment of preventive mea- Kbdical 
sores is the improvement in the moral and social condition of <^wio*rt 
the women ; and a memorial which was last year addressed 
to the then Lord President of the Council, by the President of 
the Royal College of Physicians and others, supported the view 
^'that, of the unfortunate women who are subjected to these 
restrictive and sanitary measures, a comi)aratively large propor- 
tion have been reclaimed." I believe it to be unquestionable 
that euch women as have hitherto come under medical inspection 
have generally been influenced by it to become cleanlier in their 
persons, and that the brothels inspecteil by police are less apt than 
they were to be scenes of riotous disorder ; changes, on which no 
doubt the users of those persons and places may congratulate 
themselves ; but which cannot without extreme abuse of terms be 
described as of any moral significance. On the other hand, the last 
clause of the statement cannot fail to seem morally important to 
anyone who accepts it without reserve. I fear, however, that such 
hopes as it at first sight would seem to justify, as to possible moral 
results of a government superintendence of prostitution, would on 
any large scale show themselves essentially delusive ; not, perhaps, as 
regards individual reclamations to be effected, even from brothels, by 
pure and kindly human contact, but as regards the statistics of pro- 
stitution, broadly and practically considered. For I apprehend thrft 
the concubinage-market, like other markets, tends to be fed accord- 
ing to demand ; and that, if prostitution is really to be diminished, 
the principles of those who would diminish it must be preventive. 
Of the many roots of the evil some are practically immutable, 
but others will undoubtedly vary with the general moral senti- 
timents of the time. Always, of course, there are certiiin large 
quantities of mere brute passion, forcing at any price to have their 
way; and always, in our present social state, there are large unin- 
telligent masses of human lite with little sense of right and wrong, 
and much of abject poverty ready to sell itself for food, and even 
more of uneducated frivolous temperament. But if these be 
regarded as in my present sense "fixed" elements (though indeed 
all of them are happily susceptible of reduction) a comparatively 
very variable force is represented in the influence of public opinion. 
That parents of the educated classes regard with immeasurably 
different degrees of interest the chastity of their daughters, on the 
one hand, and the continence of their sons, or future sons-in-laws, 
on the other, is a fact which probably has its basis in a doctrine of 
supposed general consequences ; but knowledge which is supplied 
in studying the venereal diseases of the civil i>opulation — a know- 
ledge of the mischief and misery which a young man's transient 
incontinence may be preparing for his wliole future domestic life, 
eertainly gives room for consideration whether these ingredients 
of the one case ought not to be more popularly understood. The 
only state of thin^ which can be regarded as essentially antago- 
nistic to prostitution is the system of early marriages : which, in 
this respect^ commends itself equally on moral and physical grounds ; 
for, in proportion as it is accepted, the promiscuous intercourse of 
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the 86X66 060868 to excu86 it86lf hj circumstaDces^ and the chances 
of venereal infection fall to the lowest level they can attain. 

Also in conclusion I would b^ leave (though perhape super- 
fluouslj) to protect parts of my above argument firom misappre- 
hension. In the proposals which I have had to criticise, hospitals 
for diseased prostitutes have not come under discussion as chari- 
table institutions^ but solely as elements in a machinery proposed 
to be constituted by law for giving an artificial security to pro- 
miscuous fornication. In the latter sense I may have seemed in- 
different to their existence ; but in the other sense^ if this occa- 
sion permitted, I would willingly plead in their favour. For some 
thirty-five years of hospital-surgery in London have given me the 
amplest op[)ortunitie8 of knowing what physical miseries (as well 
as what worse mental states) attach to the career of prostitutes; 
and in this point of \dew I cordially agree with those persons who 
deplore the extreme insufficiency of hospital accommodation pro- 
yidcd among us for prostitutes venerealiy diseased. The defect may 
not be for legal remedy, but not the less it is real, and I sincerely 
hope it may be dealt with by agencies appropriate to its nature. 
Such are not for me here to discuss. But considering how large 
a proportion of society has responsibilities of causation or conni- 
vance in that sphere of suffering and shame, and consideriog again 
%hat case for compassion even those who are purest from such 
resiionsibilities may recognize in states of human life so estranged 
and so bitterly punished, I should suppose that dictates of justice 
on the one side, and impulses of charity on the other, would 
respond, and not parsimoniously, to any well-considered appeal in 
the nmtter. 



vi.— qukfltton op consolidating and bringing into 
System the Laws and Administrative Agencies 
WHICH CONCERN the Public Health. 

I have stated that during the past year much consideration 
has had to bo given in this department to questions of improvement 
of system in the laws and legally constituted machinery which 
I)urp()rt to provide for the public health of the country; and it 
may be convenient that in this place I briefly state my experience 
of the present system, and my opinion of the reforms which are 
wanted in it. 
Spirit of tlw ^ It would, I think, be difiicult to over-estimate, in one most 
^reirat iwiitaf}- important point of view, the progress which during the last few 

years has been made in sanitary legislation. The principles now 
affirmed in our statute-book are such as, if carried into full effect, 
would eoon reduce to quite insignificant amount our present very 
large proportions of preventable disease. It is the almost com- 
pletely expressed intention of our law that all such states of pro- 
perty and all such modes of personal action or inaction as may be 
of danger to the public health should be brought within scope of 
summary procedure and prevention. Large powers have been 
given to local authorities, and obligation expressly imposed on 
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them, ns regards their respective districts^ to suppress all kinds of ^^^^ 
nuisance, and to provide all such works and establishments as the BEiKwrf 
public health primarily requires ; while auxiliary powers have been -»- * 
given, for more or less optional exercise, in matters deemed of less 
than primary importance to health ; as for baths and wash-houses, 
common lodging-houses, labourers' lodging-houses, recreation 
grounds, disinfection-places, hospitals, dead-houses, burial-grounds, 
&C. And in the interests of health the State has not only, as above, 
limited the freedom of persons and property in certain common 
respects : it has also intervened in many special relations. It has in- 
terfered between parent and child, not only in imposing limitation 
on industrial uses of children, but also to the extent of requiring 
that children shall not be left unvaccinated. It has interfered 
between employer and employed, to the extent of insisting, in the 
interests of the latter, that certain sanitary claims shall be fulfilled 
in all places of industrial occupation. It has interfered between 
vendor and purchaser ; has put restrictions on the sale and pur- 
chase of poisons, has prohibited in certain cases certain commercial 
supplies of water, and has made it a public offence to sell adulterated 
food or drink or medicine, or to offer for sale any meat unfit for 
human food. Its care for the treatment of disease has not been 
unconditionally limited to treating at the public expense such 
sickness as may accompany destitution : it has provided that in 
any sort of epidemic emergency organized medical assistance, not 
peculiarly for paupers, may be required of local authorities ; and 
in the same spirit it requires that vaccination at the public cost 
shall be given gratuitously to every claimant The above survey 
might easily be extended by referring to statutes which are only 
of partial or indirect or subordinate interest to human health ; but, 
such as it is, it shows beyond question that the Legislature regards 
the health of the people as an interest not less national than per- 
sonal, and has intended to guard it Avith all practicable securities 
against trespasses, casualties, neglects and frauds. 

If, however, we turn from contemplating the intentions of the The intentiont 
Legislature to consider the degree in which they are realized, the j'^I!i[^^ "^ 
contrast is curiously great. Not only have permissive enactments 
remained for the most part unapplied in places Avhere their appli- 
cation has been desirable : not only have various optional construc- 
tions and organizations which would have conduced to physical 
well-being, and which such enactments were designed to facili- 
tate, remained in an immense majority of cases unbegun ; but 
even nuisances which the law imperatively declares intolerable have, 
on an enormous scale, been suffered to continue; while diseases 
which mainly represent the inoperativeness of nuisance-law have 
still been occasioning, I believe, fully a fourth part of the entire 
mortality of the country. And when inquiry is made into the 
meaning of this strange unprogressiveness in reforms intended and 
in great part commanded by the Legislature, the explanation is not 
far to seek. Its essence is in the form, or perhaps I may rather 
aay the formlessness, of the law. No doubt there are here and 
ihere other faults. But the essential fault is that laws which 
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OBglit to be in die mmoti pooble deptt ample, cohncnt and 
ioteili^ble, are crften* in nearlr the utmost ponble degree, com- 
plex^ dujointed and obecore Anthoiides and person* wi^iung to 
gire them effect zmav often find alnMst insuperable difficoltiee in 
tbcor war ; and aathorities and persons with contrarr diepo^ition 
can fcarc'riy fail to fird excuse ct imponitr for anj amount of 
rnalfeaeance or en a?ion. 

The miiny mere ambigaitie^ and minor OTersights of the law need 
not hfrre be in^iitc*] on : for the broad jurisdictional state of the 
ca^e in in it»^:lf enough to account for miscarriage. 

ILxr-frpt where special health-areas hare been constituted under 
local Act-! of Parliameat, or under the Public Health and Local 
Govemm<^nt Act*, the local administration of the nuisance-law in 
regard of itg moet rudimentary objects is not vested in one single 
authority for ea^.-h place, but is distributed, with rery disputable 
demarr-ation-line, between two. And as regards the distribution 
of voluntary improvement-powers in euch places, there may be 
one authority for common lodging-house?, another for labouring 
claiMseH lodging-houses, another for baths and wash-houses, another 
for burials ; and all these authorities separate from the two autho- 
rities which have to do with nuisances and drainage and water 
supply, and from the authority which has to do with highways^ 
It is true that, where special health-areas exist, matters are on a 
better footing as regards the consolidation of nuisance-powers and 
improvement-powers in the hands of the town-council, improve- 
ment commisKion or local board ; but just in these cases a new kind 
of evil crojis up: for, except by accidental coincidence, these special 
health-areas do not form units of area in the population-statistics 
of the country ; and it consequently very often occurs that these 
districts (which peculiarly might be expected to be able to show an 
intelligible balance-sheet in regard of their expenditure of life) 
have really no separate statistics even of their births and deaths. 
Also these s]>ecial health-areas have not, except sometimes acci- 
dentally^ any relation whatever to the areas of poor-law relief; and a 
medical officer of health acting for the health-authority of the town 
has no official relations with the medical attendants of the sick poor. 

Then (secondly) as regards central jurisdiction in nuisance- 
law and kindred matters, the conditions are equally unmethodical. 
Proceedings which stand to one another in the relation of first 
and second stages of legal intention are the responsibilities 
of tw^o different chief minbtries : on the one hand, inspectional 
and admonitory proceedings, such as my Lords of the Council 
direct through this department, in relation to local excesses of 
disease, and their causes ; and, on the other hand, coercive pro- 
ceedingH, which the Secretary of State is empowered to take, in 
regard of defaulting nuisance-authorities : proceedings of the latter 
sort being hardly conceivable except on foundation of proceedings 
of the former sort. Tins of course is no insuperable difficulty ; 
for the departments concerned can easily adjust their boundary 
line 5 but unfortunately in our sanitary code there are other and 
less superablo wants of method. The essential responsibility 
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for euperintendinff the state of the public health is integrally Mxdigal 
vested in the Lords of the Council ; but fragments of co-ordinate Offiobk's 
responsibility in the same subject-matter are also vested (for ^^' ^ 

purposes more or less special) in the Home Secretary and in the 
Board of Trade; and thus one given subject-matter may be 
under consideration in two or even three Government offices, and 
each of these offices be required to communicate with the public 
concerning it. 

Thirdly, as regards the relations between central and local Relations of 
authorities, a very unfortunate state of things is represented in the Government to 
absence of certain lines of communication. Government is supposed ^^* *^*^* 
to supervise the state of the public health: but Government may 
remain for long periods of time uninformed even of extremely 
important local outbreaks of disease. This is constantly happening 
with regard to typhoid fever and other nuisance-diseases of the 
oountry ; and a very suggestive illustration of the fact is, that, when 
diphtheria was first beginning to re-appear on a large scale in this 
country after an interval during which the medical profession had 
lost all memory of it, very fatal local epidemics of what seemed a 
new disease were going on for two years (1855-7) in various parts 
of England, with the central authority of the country absolutely 
unapprised of the fact. In this connexion too it deserves notice, 
both as a matter affecting the relations of central to local jurisdic- 
tions, and indeed also as affecting the efficiency of the local autho- 
rities themselves, that, with regard to some essential elements for 
proper judgment as to the health of districts, the law does not even 
provide for the knowledge being systematically in existence. It 
provides, no doubt, that causes of death shall be registered ; but no 
provision is made that the causes shall have been medically certified ; 
and to my-knowledge it has happened in regard of whole counties 
tbalj through the general absence of proper medical certificates, with 
the accompanying misuse of medical language by lay certifiers of 
death, very deceptive impressions have been given as to the local 
prevalence of particular diseases. A similar fault of system is 
shewn in the fact that no available medical returns are made of 
sickness locally treateil at the public expense. Nor, I need hardly 
add, are any such returns made as to the sickness treated by our 
innumerable quasi-public medical chanties. 

It woidd be useless, though not difficult, to explain in detail how Causes of the 
the above-described unsatisfactory state of law has come to exist, chaotic state of 
Broadly it represents two sets of causes. On the one hand, the ^*^* 
legislature in all these matters has evidently meant to proceed very 
cautiously and tentatively ; and the many successive stages of 
attempt, while co-apparent in the stjitute-book, show of course a 
good deal of awkward piecing and overlapping, and probably more 
or less of accidental inconsistency, as well as a certain quantity of 
ground not yet covered by legislation. On the other hand, the 
impulses to legislation have come from many different quarters, 
including two or three departments of Government ; and simplifi- 
cations and coherency of result, such as might have been attxiined 
if all had originated from or converged to a single chief ministry for 



24 



Mkdical 

OnriGBB^s 

Bbpobt. 

Bemedial 
legislation. 



NoiBance law : 



to be consoli- 
dated with local 
improvement 
law : 



jurisdiction in 
special health- 
areas: 



in ports: 



ino<»uq^on 
heiUhHureas. 



the subject-matter, are merits which, from the nature of the case, 
could not be expected. 

I venture to submit for consideration whether now the time has 
not come when a better state of things than I have described can 
be, and ought to be, constructed. For in regard of some very con- 
siderable part3 of sanitarj' legislation, including the machinery by 
which effect is to be given to the law, the purposes of tentative 
proceeding have now, I appreliend, been amply fulfilled; and there 
exists undoubtedly a very urgent public need, that the intentions of 
the legislature in the present most important subject-matter should 
as soon as possible, and as completely as possible, be embodied, intel- 
ligibly and harmoniously, in clear consolidating law. In contribution 
to this result I avail myself here of the opportunity to submit some 
suggestions as to what, in my opinion, are the chief objects for 
endeavour, and what the broad outlines of such system as might 
easily be attained, for sanitary government in England. 

A. That the nuisance-law of England (using the word nuisance 
in its largest sanitary sense) should be put on a satisfactory footing, 
as regards authorities and areas of jurisdiction, seems to me the 
first object to be aimed at ; and the opportunity would probably 
be found convenient for making also some extensions which are 
wanted as regards the scope or object-matter of the present law. 
Of the chief objects which I think desirable under these heads, 
the following is a more particular statement : — 

a. I think it essential that the separation which recent Sewage 
Utilization Acts have established between nuisance-authorities and 
sewer-authorities should cease; that every nuisance-authority 
should also be sewer-authority in the fullest sense of the word ; 
that in the hands of this consolidated health-authority should 
also be vested all such powers as now attach to several different 
authorities and corporations for purposes of local improvements 
and inspections in the physical interests of the people, in regard 
of burial grounds, baths and wash-houses, labourers' dwellings, 
common lodging-houses, recreation-grounds, paving, lighting, &c. 

b. That cities and towns with developed municipal government 
should constitute special health-areas, having as health-autho- 
rities their respective town-councils, improvement commissioners, 
or other local boards, is a present state of law which of course 
would be continued; and the utmost facilities ought also, in my 
opinion, to be given (akin to those which the Local Government 
Act now gives) for the creation of new special health-areas, and 
for the variation of existing special boundaries, where required by 
local conditions. It seems probable that ports and harbours, with 
all shipping contained in them, must at least to some extent bo 
regarded as special health-areas, having the harbour-authority for 
health-authority ; and, if so, that, for cases where it would be 
convenient, the harbour-authority might be empowered to appoint 
some permanent oflScer to act as health-authority in its stead. 

c. As regards places not constituted special health-areas, choice has 
to be made between several courses; and the one which on the whole 
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I think has great balance of advantages in its favour is that of consis- Medical 
tently adhering tothcintentions of Mr. Lowe's Nuisance Act of 1860, Ofucee's 
by letting the common health-areas be the union-areas of poor-law ■^obt. 
jurisdiction, and identifying the common health-authorities with 
the common destitution-autnorities of the country. The poor-law 
division of the country is a long-accomplished and locally well- 
known division, which furnishes limits to many local relations, and, 
not least, fixes the Begistrar-Generars '' districts " for statistics of 
population and births and deaths : every union has its administra- 
tive board, presumably of the best sort which the area can be 
expected to give for any purpose of local government, and care- 
fully constituted on the double basis of rate-paying suffrage and 
cx-officio qualification, and moreover so constituted that each 
parish of the union is represented in it : and this authority has its 
fixed meeting-place and meeting-times: it has its permanent clerk, 
qualified in law : and it has, always acting in detail over the whole 
union-area, as visitors of the poor and their dwellings, a staff of 
other permanent ofiicers, medical and non-medical. No approach 
to such organization as this exists for any other purpose in the 
rural districts of the country ; and it would seem to me a simpler 
and safer course to bring the common health-service of the country 
within scope of that existing organization than to attempt a 
differently planned organization for objects exclusively of health. 
Among plans which may be conceived as alternatives to the above, 
it might be proposed to revert to some such parochial system 
as that of Sir Benjamin Hall's Nuisance Act of 1855, or to 
develop the parochial system of Sir George Grey's Sewage Utiliza- 
tion Act of 1865; but any parochial system, if not to be utterly 
abortive, would have to provide for the constitution of boards 
and offices for each parish with an elaborateness which would often 
seem most disproportionate ; and the result when obtained would be 
a jurisdictional system conterminous with little except the system 
of church-rates. Other sorts of plan might aim at establishing 
a system of county-boards, with some sub-scheme, perhaps of 
descending scale, for smaller (say, at last parochial) sub-jurisdic- 
tions ; but here again the law would fail, unless it provided for 
the boards and ofiScers of the sub-jurisdictions ; and all this appa- 
ratus, because of its novelty, would have to be planned so minutely, 
as compared with the actual work to be done in each rural sub- 
jurisdiction, that it could scarcely not seem excessive and pedantic. 
And in any of these alternative plans there would be difficulty in 
avoiding what, if it occurred, would be matter for extreme regret, 
an entire dissociation of the local health-machinery from that 
universal system of medical attendance which exists for purposes 
of the poor-law. 

rf. If, however, the common health-areas of the country are to Helation of 
be the areas of poor-law unions, and the local authorities acting JSh^'tvto 
for destitution are to be the local authorities acting for health, author!^ Ibr 
there are three conditions which I think ought to be observed. destitiitiQn: 
First, regard being had to the great extent of most rural unions, ^^J!J^ 
and to various other considerations, it is peculiarly necessary that 
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the authority should be well empowered to act through committees, 
both for divisions of district and for. divisions of subject-matter ; 
and probably it would be convenient that such committees should 
be able to include persons not members of the original board. 
Secondly, regard being had to the frequency with which neigh- 
bouring districts have joint interest in questions/ as particularly 
of drainage and the like, each authority ought to have facilities, 
and in certain cases obligation, to combine for particular purposes, 
by committee or in entirety, with other neighbouring authorities. 
Thirdly, I think it scarcely less than essential that any law which 
connects for local administration the two services of health and poor- 
law relief should do so in a different form to that of the law now in 
force. At present in all common health-areas of the country the 
board of guardians of the poor is the nuisance-authority; but it is 
so ex officio ; and this peculiar form of law not only gives to the 
health-interests of the place an undue appearance of being of 
secondary importance, but also sometimes leads the guardians to 
think themselves surcharged with duties foreign to their real 
business. It seems to me highly desirable that, if the two admini- 
strations are to be associated, the board should be appointed, ab 
initio f expressly for the compound purpose, and should be invested 
by law with a new title denoting its double functions as authority 
for health and destitution. 

e. Within almost all special healih-areas of the country the health- 
authority is, and I must assume will for the present continue to be, 
distinct from the destitution-authority of the place. I accept this 
as fact, but I doubt if it is to be deemed an advantage. I suspect 
it would generally be of benefit to municipal administration if one 
single board, with sufficient power of acting by committee, were 
elected for all purposes of local government, including the relief of 
destitution. 

f. As regards certain medical services to be locally rendered in 
aid of health-authorities as such, I think, first, that every health- 
authority should be empowered to appoint a special health-officer ; 
secondly, that wherever there is. a special health-area the appoint- 
ment of a special health-officer should be imperative ; thirdly, that 
for areas where the destitution-authority is also the health-authority, 
the rule ought to be that, if no special health-officer is appointed, 
each medical officer acting under the destitution-authority should 
be deemed health-officer within the limits of his own medical 
relief district * I think it indispensable that everywhere through- 
out the country there should be an officer to whom the local 
authorities and the public may look for those definite occasional 
acts of inspection and certification which an amended health-law 
would certainly require from time to time to be executed, and to 
some of which I shall hereafter refer; but it is obvious that 



♦ For brevity, I use the word ** health-officer " without qualification: but I may 
obserre that the fimctionB for which I am here proposing to provide universally are 
only such few rudimentary functions as attach to a minor health-officer, and that the 
question of superintendent health-officers, acting for counties or other large areas, is 
one on which I do not at present enter. 
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in many* of the oommon health-areas of the oountry occasions for .Mn>ioift 
this sort of actioii would be so few that probably the services might Ofitobb's 
best be paid by fees. In all important special health-areas, on the ^ ^^Q^ *- 
other hand^ the services would be more or less continuous ; but it 
could only be in some very few cases that the duties of the health- 
officer in a single health-area would represent entire occupation 
of his time ; and therefore^ for other cases^ it seems to me greatly 
to be desired, with a view to procuring proper cultivation of the 
required medical accomplishments^ that the special health-officer 
of one town should be free to be special health-officer to another ; 
and that the two parties concerned should so avail themselves of 
this freedom that the special health-officer might be able to dispense 
with ordinary professional practice^ and that the towns employing 
him might be aole to secure a very high quality of special service. 

g. The system of summary procedure which is the essence of Extension of 
our modem nuisance-law (subject, of course, in certain cases to ^^8^ definition 
appeal to a superior court) ought in my opinion to be extended as ^ »«wan<»« 
far as practicable to aU influences by which the public health is 
endangered, and the word " nuisance " for the purposes of the law 
to be applied to every such influence. Especiaily, it seems to me, 
that all such pollutions and obstructions of streams as may be of ill 
consequence to the public health ought to fall within the law of 
nuisance. 

h. With regard to all such sorts of nuisance as are likely to Regulation 
be recurrent or habitual, the central authority, and with its consent against recur- 
local authorities, ought, I think, to be ablo to make regulations ^^^ nuisances. 
and io affix penalty to breaches of them. 

t. All proceedings under the nuisance-law might, I believe, with Proceedings, 
advantage be open indifferently to any person aggrieved, and to the 
local authority, and to the central authority. 

B. Two very important medical responsibilities, not arising under other conter- 
the nuisance-law, nor under the pooMaw, but created by special minousmedi- 
Acts of Parliament, have at present to be discharged, the one bmti^^^' 
entirely, and the other almost entirely, by the respective destitu- 
tion-authorities of unions and parishes, viz., first, public vaccination, 
and, secondly, medical relief in epidemic emergencies. 

a. The authority for public vaccination is now universally the public vaccina- 
destitution-authority, which in all common health-areas is identical ^^^° • 
with the nuisance-authority, but in aU special health-areas is 
separate from it Under the system I am suggesting, public vacci- 
nation in the common health-areas would remain substantially un- 
changed ; it would be one of the health-fiinctions of the double- 
fiinctioned local authority ; but as regards special health-areas, it 
Would certainly admit of question whether public vaccination 
ought not rather to be a function of the consolidated health-autho- 
rity than a • function of the authority for destitution ; and I am 
myself disposed to think that in those areas the transfer would 
generally bis desirable. 

&. Exceptional jnedical relief in epidemic emergencies (as re- action nnder 
quirable imder the Diseases Prevention Act) is so essentially a ^^'^^^^J^ 
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mere temporary increase of the ordinary medical relief of the poor^ 
that I think it ought always to be a function of the authority 
which administers the ordinary relief. Thus, under present poor- 
law, the function would everywhere attach to the destitution-autho- 
rity of the place. With regard to special health-areas, where 
almost universally the destitution-authority and health-authority 
are mutually independent bodies, the law ought to take security 
for all necessary co-operation of the two sets of officers ; and this 
not only when the Diseases Prevention Act is in operation, but 
equally as to all ordinary relations between the preventive and 
curative jurisdictions, 

C. Beyond the purview of such laws as I have yet spoken of, 
very important sanitary objects yet remain to be provided for by 
some sort of local administration. Such are the protection of the 
public against sale of adulterated and damaged food, and against 
malpmctices of water-companies, and against offences under the 
Pharmacy Act ; proceedings as to the diseases, especially the con- 
tagious diseases, of domestic animals ; provision of skilled assistance 
to local magistrates when crimes against life are imputed, &;c. As 
regards all these matters, some distinctive principles are involved, 
making it in my opinion for various reasons inexpedient that here 
the local authorities should be such as have hitherto been under con- 
sideration. One immensely important group of functions under tlie 
present head is to protect the public health against various kinds 
of commercial wrong ; and if powers for this purpose are to be 
strongly and impartially exercised, it would seem desirable, first, 
that the areas of jurisdiction should be as large as conveniently 
may be, and then that the empowered authorities should rather be 
of magisterial type than consist of boards constituted by annual 
popular election. Probably the magistracy of boroughs and 
counties, as represented in courts of quarter-session, would be 
the best local authority in the matter ; and it might, I submit, be 
required of each of these courts to appoint a public analyst, with 
defiuite duties under the adulteration laws, and with reference to 
public supplies of water, and various like matters. It seems to me 
that, for all health-matters not in the hands of nuisance-authorities 
or destitution-authorities, an uniform constitution of authority 
on this magisterial basis might very conveniently be provided ; 
bringing more or less completely into one system the local 
supervision of branches of trade which concern life, and the local 
supervision of cattle diseases, and the local supervision of lunatic 
asylums, and local arrangements for providing skilled evidence in 
aid of coroners' inquests. 

On the present occasion my subject-matter consists so especially 
of questions of method and organization, that I must here pass 
without mention many points where the law seems to me in 
other respects to require amendment; but I may observe in 
passing, that many of the most important objects which I propose 
should be matters of quarter-sessions authority are hitherto very 
imperfectly provided for by law. 
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D. For certain cases where public health is in question, the Mbdxcal 
central authority is authorized by law to issue orders and regula- ^^^f 
tions which, when issued, have the force of law in relation to the .— . ' 
local authorities addressed. And in certain other cases the right Central aatho- 
of local authorities to take particular courses of action is by law l^^J^J^^'^^ 

1 ^* M. ^1 1 1 •. 1 • • 1 regulations and 

made contmgent on the central authority s giving approval to sanctions. 
such courses. What ought to be the precise extent of the dis- 
cretional control to be thus exercised by central authority in local 
affiiirs is not a question which needs here be discussed ; but the 
number of cases which statute-law cannot touch in exact terms 
is 60 great, that manifestly, if such law is to work with promptitude 
and ease, it must, to a greater or less extent, be supplemented by 
that elastic mai^in of what may be called law in reserve. 

E. The ordinary administrative relations which the law supposes Ordinary k]»- 
to exist between local authorities and central authority in relation *'*<>^ between 
to the public health are in substance two : j^ anthori- 

first, that the central authority watches the fluctuations of ties, 
health in all the health-areas of the country respectively ; 

and, secondly, that, discovering from indications thus supplied 
the cases where health-law is not properly administered, it takes 
steps, which in the last resort may be coercive of local authorities, 
to procure x)roper obedience to the law. 

The extent to which the law imposes definite obligations on 
local authorities assigns of course a limit to the central autho- 
rity as regards the class of cases where its coercive interference is 
possible; but far beyond tfiat limit, as well as also within it, 
innumerable cases present themselves, where mere information 
and advice from the central authority may be influences of the 
utmost value in determining local authorities to right measures 
for the public health. It is manifest that functions of this sort 
cannot be exercised by any central authority except in proportion as 
it is cognizant of local variations in the public health: proper 
provisions for making all such variations known to the central 
authority are therefore elementary necessities in that mixed system 
of central and local government which the law has intended to 
operate for sanitary purposes in England : and greatly to improve 
the provisions which now exist in this country for recording and 
reporting the deaths and sickness of the community, is, in my 
opinion, an object of quite fundamental importance among such 
improvements of method as I am considering. The chief points 
11V here I think amendment wanted for purposes of general 
administration are as follows : 

a. With regard to the knowledge which ought to be had con- Knowledge of 
ceming the deaths of the population, I have three suggestions to ^^^^]*li . 
make. 

First, in my opinion, the law ought as far as practicable to medical 
require in every case of death that the cause of the death be certifi<»*es r 
m^ically certified. Exception, not in substance but in form, 
might have to be made for cases where coroners' inquests are held ; 
i.f., the verdict of any such inquest must of course be understood 
to mdude the substance of any required medical certificate* Axid. 
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Uwmc^ poBBibly, for very exceptional circimiBtances, it might be desirable 
Bmsr! ^ pro?ide that, in them, any magistrate's order should exonerate 
from the necessity of the certifi^te. Bat, subject only to such 
qualifications as these, it seems to me that in all cases of death a 
medical certificate of the cause of death ought to be required ; 
a certificate to be obtained, where practicable, from the medical 
practitioner who attended the £Eital illness ; or, where there has 
been no medical attendant, or none from whom a certificate cau 
be obtained, from the public health-officer of the district 

Secondly, I think it essential that the division of the country for 
purposes of census and registration of births and deaths should, as 
far as practicable, treat as separate districts or sub-districts all areas 
which are separately identified for purposes of health-administra- 
tion. New special health-areas are constantly in course of forma- 
tion under the Local Government Act, and perhaps otherwise ; 
and I would suggest that, as soon as possible after the formation of 
any such special health-district, it should be created a district or 
sub-district for purposes of registration and census. 

Thirdly, I refer with admiration to the detailed numerical 
statement which the Registrar General issues every Tuesday on 
the subject of the deaths of the metropolis during the last pre- 
ceding week: a statement which relates to three millions of 
population occupying 137 separate sub-districts, and which not 
only gives the gross number of deaths for each sub-district respec- 
tively^ but distinguishes also for each sub-district the more important 
causes of death ; so that persons interested in the health-adminis- 
tration of London are able at a glance to see, with considerable 
minuteness, in what parts of London each of the principal zymotic 
diseases has been fatal during the previous week, and what number 
of deaths in each sub-district each such disease has produced. If 
what is thus done every week for about a seventh part of the popu- 
lation of England could be done for the whole population, not 
every week, but every quarter, this quarterly publication would 
represent one of the most important aids which could be rendered 
to the health-administration of the country. The present quarterly 
returns of the Registrar General state whiit gross number of 
deaths has occurred in each registration-district of the country ; 
and a few of the sub-district registrars comply with a request 
which the Registrar General has during some years past made to 
all of them for " notes " on the prevalence of particular diseases 
in their sub-districts. But not even an approximative opinion as 
to the distribution of disease in the country can be formed from 
these imperfect and uncertain materials ; and it is not till nearly 
two years later that the detailed results of the re^tration of deaths 
can be gathered from the annual reports of the Registrar General 
A system of quarterly death-reports for the entire country, in 
general conformity with the weekly death-reports which are given 
for London, is therefore among the amendments for which I hope. 
b. With regard to the knowledge which ought to be had con* 
ceming the sickness of the population, I think that, greatly for 
aywlab e. inan^ediate purposes of medical science and health-administration, 
and in an even higher degree for copmon purposes of public 
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economy, certain broad information ought periodically to be given Mxdxgal 
as to the quantities and kinds of sickness treated by the several OmcsB's 
destitution-authorities and by the several medical charities of the ^^^t. 
country. As regards the former, it would seem desirable that at 
fixed intervals (say quarterly) each destitution-authority should 
state in a fixed tabular form, for each of its medical relief districts, 
what numbers of cases of disease generally, and of a few of the 
more important epidemic diseases individually, had been remaining 
tinder treatment at the commencement of the period ; and what 
numbers had been remaining at the end ; and what numbers of 
new cases had come under treatment during the period ; and what 
number of deaths had occurred among new cases and old cases 
respectively. And as regards medical charities, I venture to sug- 
gest that, in the rightly understood interests of their subscribers, 
no less than for other ends to which 1 have referred, a system of 
uniform registration, and an uniform contribution of annual returns, 
ought to be claimable from them by the central authority, in 
re^rence to the sexes, ages, numbers, and kinds of cases treated 
by them respectively, and to the duration and results of treatment. 

F. Tliat any central offices which have to do with sanitary Central 
afTsdrs ou^ht, like the local authorities and jurisdictions, to be authority, 
methodically related to each other and to the public, on some 
simple consistent plan, according to their respective subject-mat- 
ters, is of course indisputable : but this section of the argument 
does not here require at my hands more than a few explanatory 
remarks. If the present central offices which are more or less 
concerned in tho question be regarded according to their main 
intentions, and therefore without reference to such minor flaws 
and uncertainties of jurisdiction as any consolidated law would at 
once rectify, the following may be taken as their scheme. 

cu The functions whicn my Lords of the Privy Council exercise Lords of the 
through their Medical Officer, and fcr which the Medical Depart- Council 
ment of the Council Office is constituted under the Public Health 
Act, 1858, are the essentially sanitary functions of Government: 
such as the following : 

to take practical cognizance of all important faults and fluc- 
tuations of the public health, general or local ; looking at each 
such fault or fluctuation as a question of cause and effect, and 
examining for the common interests whether in each suffering 
or endangered place everything is done which ought to be done 
in prevention of the beginnings or sprcadings of disease; and 
thus and from other points of view to act in supervision of all 
local health-authorities as such, and to give them such advice or 
to adopt such other measures as the circumstances in each case 
may shew necessary ; 

to provide an office of reference and appeal for local autho- 
rities and for the people generally on all considerable sanitary 
influences operating in the country, and on all other public 
questions of causation and prevention of disease, so far as the 
knowledge of the time enables such questions to be answered , 
an office in which scientific knowledge of this sort shall be 
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Bystematicallj gathered and reported for public use^ and in 
which, so far as practicable, such knowledge shall be increased 
from year to year by special scientific investigations ; 

to issue, and afterwards to superintend in operation, such orders, 
regulations and sanctions, as the Government with medical advice 
sees fit, in relation to various special matters which the Legislature 
has made subject to this control : as local provision against epidemics, 
performance of public vaccination, questions as to practice of phar- 
macy and sale of poisons, questions as to the medical profession, &c. 

b. There are two offices which, by a part of their subject- 
matter, have close, though not extensive, relation to the Medical 
Department of the Council Office ; two offices, namely, which 
both are under direction of Her Majesty's Home Secretary of 
State. On the one hand there is the great arithmetical office, over 
which the Registrar-General presides: the office to which the 
public looks for all numerical information obtained by periodical 
census and from local registers, as to the numbers, ages, sexes, 
birth-places, industries, and family-combinations of the people, and 
as to the marriages, births and deaths, which take place amongst 
them : and I need hardly observe that one part of this statistical 
information constitutes an indispensable basis for some proceedings 
in the Medical Department On the other hand, there is the office 
through which the Secretary of State, under authority of the 
Local Government Act, controls the exercise of rating and bor- 
rowing powers for purposes of local improvement under the Act, 
and, incidentally to this control, has before him for skilled criti- 
cism the various proposals of local authorities for drainage, sewage- 
utilization, &c. And as this office (essentially including a staff of 
engineers) has been found the most convenient machinery through 
which the Secretary of State can advise, and in case of need enforce, 
in regard of localities, certain constructional improvements which 
may be needful for the health of the inhabitants, so, in the parti- 
cular cases where necessities oi this sort are in question, the action 
of Government may be considered as consisting of two stages : the 
first conducted in this department of the Council Office, and 
the second conducted in the local improvement office of the Home 
Secretary. This department then, which is essentially medioil, 
has an important point of contact with each of those two non- 
medical offices : but the three subject-matters, in their main 
extent, are necessarily separate for administration. Whether the 
three offices ought still to remain as now divided under two 
chief ministers, or might more conveniently be all made subject 
to one, and, if so, to which one, are questions which of course 
involve many other considerations than those on which it is my 
province to enter. I am however permitted to state that these 
quej^tions, with others relating to the distribution of central sanitary 
work, are at present being considered by the Ministers whose 
departments they specially concern. 

JOHN SIMON, 
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Battle Bridge. 

Bennondsey. 

Dean Street, Soho. 

King Street, Port- 
man Square. 

Spital Square. 

WeUclose Square. 

Tottenham Court 
Chapel, 

Manchester, 
Birmingham, 
Bristol. 

Liverpool, 

Pimlico. 

Newcastle-on- Tyne. 

Westminster, 

Marylehone. 

Leeds, 

Coventry. 

Salford. 

Glasgow. 

Exeter 



Strand, 
Edinburgh- 



Days and Hours of 
Attendance. 



Stations, 



Daily, 10—11. 

Tuesd., Thursd. ; 1—2. 
Tuesday; 12—1. 
Tuesday; 10—11 
Monday; 9—11. 
Monday ; 10 — 11. 

Monday ; 10 — 11. 
Tuesday; 9—11. 
Mond.,Wedne6d. ; 1-2. 

Monday; 2 — 4. 
Monday; 10 — 12. 
Tuesday; U— 12, 

{Monday; 9. 
Friday; 2. 

Monday ; 10 — 12. 
Tuesday ; 2 — 3. 
Monday; 9 — 11. 
Monday; 10 — 11. 
Tuesday ; 3^. 
Monday ; 12 — 2. 
Thursday; 2^. 
Monday ; 12 — 1. 
Thursday; 3. 



Monday; 10. 
Wed., Sat; 12. 



22528. 
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Appbhdix. 
No. 1. 



Naiumal 
VacentM 

Votr ino i if n 
SUrtkna. 



Statisticfl of the National Vaccine Eatabliahment and Educational Yaccinatmg 

Stations— conftnifeJ. 



2. SouBC£6 and Amouxt of Ltmph Supplt in 1868. 



N.6. — The Stations named in italics are Educational Vaccinating Stations, autho- 
rized by the Lords of the Fnyj Council, for the Purposes of their Lordships' 
Order of December 1, 1859. 







No. of 










Vaccina- 


No. of 








tions per- 


charges 








formed at 


ofLj-mph 






Vaccinating Stations. 


the Stations 
respec- 
tively. 


supplied 
from the 
Stations 
respec- 


Bemarkfl. 






1 


tively. 




p» 


1. Fitzroy Street 


783 


, 


4,750 






2. Surrey Chapel . - - 


1,2.52 


35 


15,750 






8. Battle Bridge 


472 


— 


5,388 




Vaccinators 


4. Bermondsey - - - 


748 


39 


11,078 




salaried from^ 
fheParliamen- 


5. Dean Street, Soho 


491 


13 


8,730 




tary Grant 


6. King Street, Portman Square 


309 


5 


5,845 






7. Spital Square 


307 


— 


9,586 






8. Tottenham Court Chapel - 


896 


20 


16,218 




k. 


9. WeQclose Square 

9 Stations - - - 

1. Manchester - - 


305 


— 


9,066 




Total 


5,563 


112 


86,411 




^ 


1,395 


18,387 






2. Birmingham - - - 


1,197 


4 


5,520 






3. Bristol .... 


517 


— 


3,812 




. 


4. Liverpool - - - 


904 


^— 


17,643 




Parochial and 
otherVaccina- 


6. Pimlico . - - 


879 


8 


34,524 




tors not sala- 


6. Newcastle-on-Tyne 


333 


1 


6,106 




ried from the^ 
Parliamentary ] 


7. Westminster - - . 


782 


10 


16,378 




Grant, but 


8. Marylehone 


670 


38 


4,823 




furnishing 
Lymph at a 


9. Leeds - - - 


748 


— 


18,733 




fixed rate of 


10. Coventry - - 


721 


— 


847 




payment. 


11. Salford - - - 


1,131 


— 


7,040 






12. Glasgow ... 


1,079 


— 


6,601 




k 


13. Exeter . - - . 
13 Station! - - . 
22 Stations ... 


— 


— 


— 




Total 


10,856 


61 


140,414 




General Total 


15,919 

J 


178 


226,825 
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Statistics of the National Vaccine Establishment and Educational Vaccinating 

Stations — contin ued, 

Akouxt of Lymph Sufplt. 

3. Summary for the Years 1856-1868. 



Year. 


Total Vaccinations 

performed at the 

Stations which 

supply Lymph. 


Re-vaccinatioDS 

included in 

preceding Column. 


Number of 

(/harges of Lymph . 

supplied. 


1856 - 


7,039 


? 


210,942 


1867 - 


6,327 


? 


213,207 


1858 - 


6,445 


? 


234,150 


1859 - 


9,030 


? 


237,801 


1860 - 


13,849 


9 

• 


228,347 

* • • 


1861 - 

< 


12,009 


? 


225,000 


1862 - - 


13,149 


? 


211,475 


1863 - 


20,600 


? 


239,432 


1864 - 


13,727 


? 


203,260 


1865 - 


14,648 


515 


219,832 


1866 - 


14,319 


372 


207,014 


1867 - 


14^11 


584 


216,637 


1868 . 


16,092 


173 


226,825 
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Ammnz. No. 2.i— Fubthsb Regulations bj the Lords of the Couhch. for 
^"* securing the eflScient performance of Public Yaccikatior, and in 

P^iIl respect of the Re-Vaccinatiox of persons who applj to be re- 

vaccinated, made and issued Febniarj ISth, 1868. 



L — Maces and Times for Vaccination under ContracL 

KbHe Yaeei- 1. Except where the Privy Council, for reasons brought to its notice, 
M^, under g^^ £^ In regard of any particular district to sanction a system of domi- 
^™2L^"to c^^^^T vaccination, every vaccination-district shall have in it at least 
^S^S^atdj ^^^ public station appointed for the performance of the vaccinatlcnis 
at poblie under contract ; and where any such station has been provided for a 

BuidooM } district, no person resident within two miles thereof and not being an 

inmate of the workhouse, shall be vaccinated under contract elsewhere 

than at such station, unless the vaccinator in the particular case be of 

opinion (which, if so, he is hereby required to note in his register) that, 

for some special reason, the person whom he purposes to vaccinate cannot 

properly be vaccinated at the station. 

and not oftener 2. Except under special authorization from the Privy Council as 

tlum ooce aforesaid, or in so far as may be expedient at times when there is imme- 

▼eeuy; diate danger of small-pox, vaccination under contract shall not be 

appointed to be performed at any station oftener than once a week. 

and, if in a 3. And in any future contract concerning a vaccination district 

town-diitnct, which is partly or whoDy within a town, there shall not, except under 

8taLm ^min ^P^^^^^ authorization as aforesaid, be appointed within the town more 

' than a single station for the peifonnance of the vaccinations of the 

district. 



VaccineUion Districts in Towns, 
Limitation as ^o part of the metropolis, or of any city, or municipal borough, or 
'^^S^Rmdi"*' ^^^^ corporate, or other town, shall, in respect of any future contract, 
^^ ^ ' form by itself or with any rural place, a separate district for vaccination. 
District! for except with the approval of the Privy Council, unless it contain an 
Yacdnation. estimated population of at least 25,000 persons, or else be as much of 

the metropolis, city, borough, or town, as is for puiposes of vaccination 

under the control of one board of guardians. 

IIL — Office of Public Vaccinator. 
Each District After the expiration of the month of June next, no two or more 
p ^^^V^ ^"-^ l)ersons shall be allowed to act severally as vaccinators under contract in 
^^^tt^c acci- ^^y ^^^ ^^^ ^^ BBxne part or district of any union or parish. 

rV.— i?c- Vaccination. 

Extent to The performance of re- vaccination by the public vaccinator on persons 

which Be- Vac- applying to him for that purpose shall be limited in each case by the 
mSHc^exDcnse ^"^^^^ing conditions : (1) that, so far as the public vaccinator can ascer- 
Stybegi^ tain, the applicant has attained the age of 15 years, or, if during any 

immediate danger of small-pox, the age of 12 years, and has not before 
been successfully re-vaccinated ; and (2) that, in the public vaccinator's 
judgment, the proposed re- vaccination is not for any sufficient medical 
reason undesirable ; and (3) that the public vaccinator can afford 
vaccine lymph for the purpose without in any degree postponing the 
claims which are made on him for the performance of primary vaccination 
in his district. 
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No. 8. — Report bj Dr. Edwabd Ballahd, Medical Officer of Health for Appxkdix. 
iBlington, on the Results of an Analysis of Records of Sickness — • 
kept in Islinoton during the 12 years 1867 to lb68 inclusive. ^^ 3* 

The 26 diagrams represent the fluctuations, week by week, of the ^f^n Anaiyaia 
more important elements of weather during a period of 12 years, namely f%^!^^ 
from 1857 to 1868, inclusive, together with the variations in the amount 2v l5rS55aS! 

of general sickness, and of certain important special forms of sickness, 1 

as obtained from records of new cases of disease admitted for treat- 
ment in certain institutions where the sick poor are treated in the parish 
of St. Mary, Islington. The record of weather employed in the con- 
stroction of the diagrams is that published in the weekly returns of 
the Registrar General. The parish of Islington is one of the most rapidly 
increasing parishes in the metropolis. In 1851 the population amounted 
to 95,329 persons; in 1868 it could not be calculated at less than 
200^000. This rapid increase must be taken into account by anyone 
comparing the diagrams of one year with those of another. The dia- 
gnuns for the first three years, again, are constructed from the I'ecords 
of the parochial workhouse, and the infant poorhouse, together with 
those kept by eight medical officers attending sick paupers out 
of doors, and at the Holloway Dispensary. In 1860 the Islington 
Dispensary began to keep a record of their new cases of sickness, and 
from that year forward this institution is included in the diagrams. 
Bedde the variations in the admissions of new cases of sickness gene- 
rally, I have marked tliose of respiratory diseases (bronchitis and catarrh, 
pneumonia and pleurisy), of dlarrhoeal afiections, and of the four 
common epidemic diseases, small pox, measles, scarlatina, and hooping 
cough. Diagrams 25 and 26 are of the nature of a summary of the 
twelve years, representing the average weather of each week and the 
average number of cases of sickness received in each week under treatment. 
They exliibit the average prevalence of sickness at the different seasons 
of the year (as deduced from the 12 years' observations), and also that of 
the several common affections particularized. The total number of 
cases tabulated for the purpose of these diagrams is as follows : — 

Of general sickness - 272,469 cases. 

Of respiratory diseases - 

Of diarrhoeal affections - 

Of measles 

Of hooping cough 

Of scarlatina - 

Of small pox - 

This table indicates the order of frequency of occurrence of these 
diseases in an average town population, during a period sufficiently pro- 
longed to afford time for the occurrence of several epidemics of each, 
varying in their degree of severity. It is not the same order as comes 
out when the deaths occurring in the same period are added up. The 
deaths among all classes of the resident population in the parish of 
Islington during the same 12 years were as follows : — 

Per 1,000 of 
all deaths. 

Deaths from all causes . - - - 40,071. 

„ respiratory diseases - - 7,138=178*1 

„ scarlatina .... 2,007= 50-0 

„ diarrhoeal affections - - 1,971= 49- 1 

„ hooping cough ... 1,756= 43*8 

„ measles .... 1,142= 28-4 

„ smallpox- ... 475= 11-8 



47,889 




= 175 -7 per 


1,000 of all cases. 


16,456 




= 60-3 


ty . J> 


5,501 




= 20- 1 


i} 9> 


4,580 




= 16-8 


» ^> 


3,850 




= 141 


99 99 


1,97 




= 7-2 


» » 
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.Ai^PEXDix. Th^ comparatively small fatality of small pox and meaales^ and the 

ij^ comparatiyely very high &tality of hooping cough, and especially of 

OntfuIUauIis scarlatina, are obvious on a comparison of these two tables* Unfor- 

vfnn Analysis tunately, too, although these latter diseases do not stand high in the 

^Records list of epidemic maladies for frequency of occurrence, they not only 

^ Sickness, ff^.i are of high immediate fatality, but by the damage they effect to the 

hf D r. BaU ard, lu^gg and kidneys respectively, they lay the foundation for chronic 

affections which go ultimately to swell the catalogue of premature 
deaths. 



General Sickness. 

The total number of cases of sickness generally, observed during the 
12 years, was 272,469. They were thus distributed .— 



In 1857 - 12,796 cases. 

1858 - 13,836 

1859 - 15,086 

1860 - 21,842 

1861 - 23,326 

1862 . 23,929 



In 1863 - 26,710 cases. 

1864 - 23,951 „ 

1865 - 23,447 „ 

1866 - 27,450 „ 

1867 - 27,365 „ 
18^8 - 32,731 „ 



Diagrams 25, 2S^ exhibit the line of general sickness aa it was, on 
the whole, distributed through the several periods of the year. The 
diagrams 1 to 24 exhibit the same line for each year of the twelve. It 
is to be observed that it forms two waves. Commencing from the 22d 
week in the year (the 1st week in June), when the general sickness 
was on the whole at its minimum, the first wave rises rapidly to 
attain its maximum in the 33d week (the 3d week in August) ; it then 
descends still more rapidly than it rose during the next four weeks, 
terminating in the 37th week (the 2d week in September), but with an 
amount of sickness considerably greater than that with which it com- 
menced. This wave only occupies 15 weeks out of the 52 for its com- 
pletion. The remaining 37 weeks are occupied with the second and 
larger wave, which quickly attains its maximum elevation in the 47th 
wc^ek, and thence declines gradually through the winter, and notably 
through the spring, until it ends in the minimum of the year again in 
the 22d week. 

There is a fallacy to be taken into account in respect of the sickness 
recorded in December, especially at its close, and in that of the first 
week of January, which renders the amount of sickness apparently less 
than in all probability it actually was. I allude to the social and 
domestic occupations of the people at this season, culminating in the 
Christmas week, which very evidently deters them from the seeking of 
medical advice for lesser ailments, such as would at any other time have 
sent them to the union surgeons or dispensaries. There is observed thus 
a gradual diminution in the number of new cases week after week as 
soon as November has closed. The weekly average of new sickness in 
the last week of November being 470 cases, it fell week by week as 
follows : — 

48th week 

49th „ 

50th „ - - 

51st „ 

52nd „ - . 

1st week- Jan.- 



m 


463 


cases 


- 


459 




. 


459 




- 


387 




- 


321 




- 


426 





. 80 

Hence, insiefld of taking the actual retnnia of aicknees for Deoeibber Appxkdix. 

SB indicating the line of sickness at that period of the year, it would be ^"^ 

more accurate to snpi^lant them by the mean of the sickness of Novem- q^ ^Rmnlh 

ber and January. Making such a correction we find that, taking the 0^0,1 Amahtu 

whole sickness of the year as 1,000, the cases are distributed throngh ofRaeorS 

the several months as follows :-— ofSickMu^^, 

> Winter quarter - 248*5 cases. 



January - 84*1 
February - 82*6 
March - 81*8 


cases 

99 


April - 80-3 
May - 78-4 
June - 79 1 


99 
9> 


July - 85-4 
August - 88-7 
September 83*6 
October - 842 


99 


November- 86*5 


99 


December- 85*3 


99 


1,000-0 i 


cases. 



Spring quarter - 237'8 



} 

> Summer quarter - 257 • 7 

> Autumn quarter - 256*0 



99 



99 



99 



1,000*0 cases. 



Hence the ezperienee of our 12 years in Islington has been on the 
whole that, of the several quarters of the year, the summer has been.the 
most sickly, the autumn rather less so, but nearly equalling it; that 
next in order comes the winter quarter, and that the spring quarter has 
been the least sickly of all. 

Of the several months of the year, the order of sickliness has been, 
August the most sickly, then November, July and December, January 
and October, September, February, March, April, June, and May, the 
last being the most healthy month of the year. 

Diagram No. 25 shows the relation borne by the line of annual sick- 
ness to the average meteorological conditions of the several seasons of 
the year. The minimum of sickness corresponds with a season at which 
the mean temperature of the air is just 58*7^, with a mean daily range 
of about 21 degrees, the mean atmospheric humidity being 76 (satura- 
tion 100), with an average rainfall of 0*82 inches, distributed over 
between two and three days in the week. From this point it is observable 
that the sickness rises as the warmth of the air rises and the daily range 
of temperature increases towards the summer months, these conditions 
being associated with lessened rainfall and greater dryness of the air. 
Bnt it is fnrther to be noticed, that the summit of the summer wave of 
sickness is not attained until some four or five weeks after the maximum 
temperature of the year has been reached, and until a time when the 
summer heat is in course of subsidence, the daily range lessening and 
the rainfall and atmospheric moisture becoming greater. The end of 
the summer wave (the minimum of summer sickness) corresponds with 
a time when the mean temperature is the same as at the spring minimum 
of sickness, viz. 58*7% the daily range of temperature being about 
16 degrees, the atmospheric himiidity about 78, with a rainfall of 0*50 inch 
distributed over between two and three days in the week. Comparing 
the smaller spring minimum with the greater summer minimum of 
sickness, we may observe that while the mean temperature is about the 
same at the two periods, the former corresponds with a greater daily 
range, more rainfidl, and rather less atmospheric humidity than the 
latter. So much for the summer wave. 

The greater wave of sickness, which is to occupy the autumn, winter^ 
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and part of the spru^, heghis to rise as the mean temperatore of the 
— — jear sinks below ^ * 7^ as the dailj range continues to lessen, and as, 

nm^^n 7 ^^ these conditions, the atmospheric homidi^ increases above 78. 

^m.£uSt^ The maximnm sickness is, as has been observed, quickly attained ; the 
qfjC^dt summit of the wave corresponds to a temperature of 4 1 •2**, with a daily 

<^Sichiet$,ffc., range of about 11 degrees, and a relative atmospheric humidity of 88. 

(jf Dr. BaUard. This wave subsides (unlike the summer wave) very gradually indeed ; 
"■"" it is not peaked like the summer wave, but has a broad summit, very 
little subsidence occurring until the seventh week of the winter quarter. 
Still, during these weeks, from the 47th week of the year onwards, a 
slight subsidence is observed, corresponding to the slight increase of 
temperature and the slow reduction in the humidity of the atmosphere 
which takes place in the last few weeks of December and the beginning 
of the year. The imperfection of the records of sickness (before alluded 
to) in the last weeks of December and the first week of January inter- 
feres with the determination of the influence of the greatest cold in the 
first week of the year. However, it is clear that the gradual reduction 
in the general sickness, and most marked subsidence of the large wave, 
follow almost immediately upon a rise of the mean temperature above 
40% with diminution of the humidity of the air below 84 ; and that 
they continue as the temperature of the year increases, the daily range 
becomes greater, and the atmospheric humidity less and less. 

In looking at the diagrams one is struck forciblv with the facts, 
1% of the excessive sickliness of the year 1863 ; 2r, of that of the 
cholera year 1866, from the mouth of February onwards, not merely of 
the summer quarter, which would be explicable from the existence of the 
epidemic ; and, 3% of the continued extraordinary sickliness of the two 
years succeeding the cholera epidemic, a sickliness not confined to any 
one quarter, but extending to all the seasons. There is nothing iu 
common in the ordinary meteorological circumstances of these four 
years to account for these facts. 1863 and 1868 agreed to a certain 
extent, in having on the whole a high temperature and in being com- 
paratively dry, but 1866 and 1867 were comparatively cool and wet. 
1863 was in all respects a remarkable year as regards sickness ; for not 
only was the general sickness high, but it was the year of the grand 
outburst of small-pox, as well as of a serious epidemic of scarlatina, 
hooping cough being also unusually prevalent. The year 1866 was 
notorious not only for the cholera outbreak, but also for a severe 
epidemic of measles and a renewal of the small-pox epidemic The year 

1867 was remarkable also for the great prevalence of small-pox and 
scarlatina, and 1868 for scarlatina, measles, and hooping cough. The 
high sickliness of the year 1863 is in great measure explicable by the 
wide-spread distress arising out of the cotton famine, and 1867 and 

1868 were years of greatly depressed trade, and in addition 1868 was a 
year in which the price of provisions was exceedingly high. 

The order of sickliness of the several quarters and months, as deduced 
from a general view of my experience of the past 12 years, was not, of 
course, observed every year. During the 12 years — 

Summer stood highest in the order of sickliness 6 times. 
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# 

WhUer stood highest in the order of sicklinees twice. Appendix. 
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The most oniformlj sicklj quarter, then, has heen the summer, and 
the most uniformly healthy quarter has been spring. Autumn would 
probably come out more uniformly high in sickliness, but for the fallacy 
introduced by its embracing the month of December. 

The meteorological conditions which appear to exercise the most 
decided influence upon the quantity of general sickness are atmospheric 
temperature and humidity and rainfall. Table I. is constructed with 
a view to show what these conditions were in the quarters of greater and 
less sickliness. I have also introduced columns showing the average 
cost of provisions in each quarter, and the average amount of pauperism. 
I have excluded the years 1863, 1867, and 1868, as calculated to 
disturb the genial result. (See Table I., pp. 42, 43.) 

From this table it appears, 1st. That the mean temperature of the most 
sickly quarters, whether winter, spring, summer, or autumn, was on the 
whole higher than that of the less sickly quarters. This difference is 
most obvious in the winter quarter, next in the summer quarter, and 
least in the spring quarter. 

2d. That in the winter and spring the mean humidity of the atmosphere 
was on the whole less in the more sickly quarters than in the less sickly. 
In the summer and autunm quarters this difference is not remarkable. 

3d. That the rainfall (including snow) was greater in the more 
sickly than in the more healthy winters. In the summers there was 
scarcely any difference in the mean rainfall of the sickly and more 
healthy quarters. In the spring and autumn the more healthy quarters 
were remarkable on the whole for a greater rainfall than the more sickly 
ones. 

4th. That rain fell more frequently in the more sickly winters and 
summers than in the more healthy ones, but much less frequently in the 
more sickly than in the more healthv spring quarters. 

On the whole it would appear that atmospheric temperature is the 
most important of the meteorological conditions mentioned, which 
influence the amount of general sickness. That in the winter a com- 
paratively high temperature with atmospheric dryness, and much and 
frequent rain or snow, is calculated to render the season unhealthy ; 
and conversely, that cold weather, with a moister atmosphere, and com* 
paratively little rain and snow, is calculated to render the season healthy. 
That in the spring a moist atmosphere, with frequent and abundant 
rain, together with comparative lowness of temperature, is calculated 
to impart a healthy character to the season, while warmer and drier 
springs are on the whole less healthy. That in the summer season the 
healthiness or unhealthiness depend almost wholly upon the tempera- 
ture. Lastly, that the healthiness or unhealthiness of the autumn abo 
depends more upon its temperature than upon any other meteorological 
condition. 

The exceptional year 1863, each quarter of which was unusually 
sickly, was remarkable for the comparatively high temperature of the 
winter and autumn quarters, and the atmospheric dryness of the whole 
year* 
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iPFEMDOL In 1867 the sickly winter was cold and comparatively dry, the spring 
— — after April had closed warm, the summer not hot until towards its close, 
^'Sendu ^^^ ^^^ autumn comparatively cold. 

on Anatgns ^^^^ J^^^y which was without parallel for sickliness in all the 1 2, 

fBecords was without parallel also for its uniformly high temperature, little 

{idbieM, jrc., rainfall, and atmospheric dryness. It was only in the latter part of 

Jr.BaUwrd. Qctoher and in November that the mean temperature fell for any 

""■^ number of consecutive weeks below the average of the season. The 

average price of wheat was 72*. in the winter, 61*. in the spring, and 

69*. in the summer ; trade was depressed and pauperism excessive. No 

wonder, with this accumulation of causes, that the sickness of the year 

was so great. 

The fluctuations of general sickness from week to week are mainly 
dependent upon the variations of temperature and the occurrence of 
drought or rainfall. An examination of the diagrams will show that 
commonly a rise of mean temperature in any week above that of the 
previous week is associated with an increase of general sickness, while 
a fall of mean temperature is commonly associated with a reduction in 
the quantity of general sickness. The greater the extent of these rises 
and falls the more certain on the whole is the occurrence of the asso- 
ciated normal alteration in amount of sickness. Thiu variation of sick- 
ness with fluctuations in temperature is more decided in the colder 
than in the warmer seasons of the year. It is a subject which I have 
discussed so fully elsewhei'e (Med. Chir. Trans., vols. I and li.), that I 
need say no more about it here. There are, however, two periods of the 
year when the rule ceases to apply. One of these is in the spring of 
the year, when the mean temperature begins permanently to rise above 
40^, and the other in the end of the summer, when the temperature 
usually falls with more or less rapidity below 59°, with considerable 
increase in the atmospheric humidity. With respect to drought and 
rainfall, the examination of the diagrams seems to show that, whatever 
their operation may be on the whole upon the absolute amount of sick- 
ness, the flrst efiect of rainfall is to reduce the number of new appli- 
cants for relief of sickness, and of absence of rain to increase their 
number. On analysing tables which I have constructed for the seven 
years, 1859 to 1865, I find that increase of sickness apparently occurred 
in 61 per cent, of the weeks in which there happened an entire absence 
of rainfall ; that in weeks in which less than half an inch of rain fell 
decrease of sickness occurred in only 46 per cent., in weeks in which 
half an inch and less than one inch fell decrease of sickness happened 
in 53 per cent., and when more than one inch fell decrease of sickness 
happened in 61 per cent. The absence of rain and the occuiTcnce of 
rain both operated more efiectually in their several directions when 
associated with a fall of mean temperatm*e than when associated with 
a rise. 



Diseases of the Organs of Respiration, 

Under this term I have grouped together bronchitic and catarrhal afiec- 
tions, asthma, pneumonia, and pleurisy. Not but that the meteorological 
conditions promotive of these several kinds of attack may be different, 
but because in the kind of practice from which the data of sickness are 
taken I find that some of them are not clearly distinguished from others. 
This is espedaUy the case with the inflammatory diseases of the chest in 
in&nts. I exclude phthisis. 

The total number of cases of respiratory disease recorded during the 
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12 years is 47fiS7. They were distributed among the several yeai^s as Akpbndi 
follows : — — 

In 1857 - 2»490 cases, or 19*4 per cent, of all cases. OmtheBe 

„ 1858 - 2,903 „ 20-9 „ „ of an Ana 

„ 1859 - 2,520 „ 16-7 „ „ ofBecon 

„ 1860 - 4,043 „ 18-5 „ „ Sf^f*^/ 

„ 1861 - 3,331 „ 14-2 „ „ by Dr. Ball 

„ 1862 - 3,999 „ 16 7 

„ 1863 . 4,439 „ 16-6 

„ 1864 . 4,128 „ 17-1 „ 

„ 1865 - 4,088 „ 17-4 „ „ 

„ 1866 - 4,771 „ 17-3 „ 

„ 1867 - 5,346 „ 195 „ „ 

„ 1868 . 5,799 „ 17-7 „ 

As r^ards the distribution of these diseases on the average throughout 
the year, it is observable on Diagram 25 that they form one wave, which 
rises rapidly from the end of the summer during a few weeks, and 
after attainmg its climax subsides through the winter and spring with 
remarkable deliberation. The following exhibits the distribution of 
these diseases through the several months and quarters per 100 cases on 
the average of the 12 years : — 

InJanuaiy - 12*81 

„ February - 10*9 > Winter quarter - 34*1 cases. 

„ Marcli- - 10*4 J 

„ April - - 8*61 

„ ]!k^y - - 6*5 > Spring quarter - 20*4 

„ June - - 5*3j 

„ July • - 4-21 

„ August - 4*0 > Summer quarter - 13*5 

„ September - 5*3 J 

„ October - 8*91 

„ November - 12*2 > Autumn quarter - 32*0 „ 

„ December - 10 "9 J 



9f 



99 



100*0 1000 



It is certain that 10*9 per cent, do not represent the full proportion 
of December cases, on account of the fallacy previously alluded to. 
Probably the December cases, if the necessary correction were made, 
would be equally numerous with the January cases, and thus the autumn 
would come at least to equal the winter quai-ter in the prevalence of this 
class of maladies. It will, therefore, be a fair statement to make that these 
diseases are at the lowest ebb in the months of July and August ; that 
they begin to prevail in the month of October, and attain their maximum 
of prevalence in December or January ; and then that a gradual, slow, 
but r^^ular decline takes place through the succeeding months of winter 
and spring. On the average of the 12 years, the largest number of 
cases was recorded in the second week of January, and the smallest 
in the first week in August. 

On looking at Diagram 25, it will be observed how very closely the 
line of general sickness follows that of the respiratory diseases through 
the year. The correspondence would apparently be almost complete, 
were it not for the disturbance occasioned by the cropping up of 
diarrhoeal affections in the later spring and in the summer months. It 
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jfttaaxih IB this disturbance which evididntlj occasions the small summer ware in 

-^=^-7 the line of general sickness. The natural inference is, that the quantity 

I8fo.^$^^ of general sickness is chiefly dependent upon the quantity of respiratory 

^j^Sf^ disease prevalent at any time, except in the summer season. 

f^^ordi ^ must observe, however, further, that the subsidence of respiratory 

Pidbiess Src.y sickness during the first two or three weeks of December is too great to 

Or, Bauard, be attributable to the social cause which lessens the number of new 

"--^ applicants for medical relief during the last weeks of that month, and it 

is apparently more closely connected with a habitual meteorological 

condition in these weeks which I shall allude to presently. 

Comparing the line of respiratory diseases in Diagram 25 with the 
meteorological conditions indicated on the table, what strikes us most is 
the fact that it is almost the precise reverse of the line of mean tem- 
perature. It is true that the lines indicate that respiratory diseases are 
not at their minimum precisely at the time that the highest temperature 
of the year is attained, nor at their maximum precisely at the time that 
the lowest temperature is reached ; in the former case the minimum is 
late by about three or four weeks, in the latter the maximum is late by 
about one week. But this only corresponds with what has been pre- 
riously remarked about the greater readiness with which these maladies 
increase among the population than that with which they diminish. 
Looking for the reason of this general fact^ it is difficult to disconnect 
it with the great difference in the character of the autumn and winter 
and spring as respects atmoephexic humidity, as well as the greater 
rapidity with which the mean temperature falls from the summer during 
the autumn than that with which it rises from January to July. The 
autumn is quite unique in this respect, for not only does the humidity 
increase most rapidly during September and October, but the humidity 
of the autumn altogether is very much higher than that of the winter 
season. Hence it as, probably, that for the same mean temperatures 
there is in the autumn a larger quantity of respiratory disease than in 
the winter. Contrast, for instance, the months of November and 
March. Again, the second week in January was on the whole the most 
humid week of the whole winter, not the coldest week ; and the first 
week in August was the least humid week of the summer, not the 
warmest. 

I may now refei* to the fall in the amount of respiratory diseases, 
observed in the average of years to occur in the first two or three 
weeks of December. During the first half or two-thirds of the autumn 
respiratory diseases ^ere noticed to increase rapidly, and to attain a 
maximum of prevalence in the last week of November, the 47th week 
of the year, the mean temperature being 41 * 2^, and the mean humidity 
of the air 8B. During the next two weeks a mean rise of a degree or 
a degree and a half of temperature was observed, and although with 
this the mean humidity was the same or higher, a smaller quantity of 
respiratory disease occurred on the whole in these weeks. 

Table II. shows, for each quarter, the mean meteorological conditions 
existent in years in which diseases of this class were more or less 
prevalent. The teaching of the table is not to be mistaken, since it 
shows for each quarter or season of the year that the occurrence of 
diseases of this class is promoted by a comparatively low temperature 
for the season, a comparatively high atmospheric humidity, and much 
and frequent rain. The only apparent exceptions are, that in the 
winter quarters the atmospheric humidity was on the whole greater in 
tho3e years in which respiratory diseases were less prevalent at this 
season, and that in the autumn there was rather more rain in the years 
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in which the re^iratoiy diseaees prevailed, lees than in those in which Asvtmout; 
they were more prevalent. (See Table 11., pp. 48, 49.) — ^*, 

Sickness of this kind appears from the diagrams to fluctuate from ?^*»L-» 
week to week, increasing in weeks of rise, and decreasing in weeks of ^a^f^jJ^S 
£J1, of mean temperature. This relation to fluctuations of temperature oflUcSm^ 
is very strikingly exemplified in some of the diagrams, and is much ofSiclmtsSf^il 
more obvious in the colder than in the warmer months. Somewhere oy Dr, Ba&ari 
about the commencement of the second quarter of the year, when the — *■' 
mean temperature rises permanently above 45°, or thereabouts, this 
relation ceases for a time to be observable, and rises of mean temperature 
come to be immediately associated with diminution of respiratory 
sickness. Also, towards the close of the summer quarter, a similar 
exceptional occurrence is observed, when the mean temperature falls in 
the progress of the year below 60°, or thereabouts ; at this time, instead 
of the falls of temperature beiog associated with diminution, each 
weekly reduction of temperature is for a time associated with an increase 
of respu-atory sickness. The exact temperature at which this event 
is met with varies from year to year ; when the summer has been hot 
it appears to occur at a higher mean temperature than when the previous 
smnmer has been cool. Contrast, for example, the lines of temperature 
and respiratory sickness towards the end of the summer season in 1868 
with those in 1860 or 1862. 

Diarrhceal Affections, 

The affections thus grouped together are, ordinary diarrhoea, so-called 
dysentery, and ordinary sunmier cholera. Of these affections 16,456 
cases have been recorded during the 12 years. They were thus 
distributed : — 

In 1857 * l»d75 cases, or 10*7 per cent, of all cases. 

„ 1858 - 868 „ 6' 3 „ „ 

„ 1859 - 1,322 „ 8-7 „ 

„ 1860 - 721 „ 3-3 „ 

„ 1861 - 1,395 „ 5-9 „ „ 

„ 1863 - 1,340 ,, 5-0 „ „ 

„ 1864 - 1,205 „ 5 „ „ 

„ 1865 - 1,325 „ 5-6 „ „ 

,,1866 - 2,586 „ 94 „ „ 

„ 1867 - 1,341 „ 4-9 „ 

„ 1868 - 2,028 „ 6-1 „ „ 

For the most part then in the years in which respiratory diseases have 
been proportionally to all sickness less prevalent, diarrhoeal affections 
have been more prevalent. The years 1863, 1866, and 1868 were years 
in which, however, both respiratory diseases and diarrhoeal affections, 
together with the general sickness, gave high numbers. 

The Diagram 25 shows that although diarrhoeal affections are met with 
in practice all the year round, yet the cases only become abxmdant as 
the spring draws to a close, during the summer, and the early part of 
the autiunn. Still the following monthly statement of the prevalence of 
these affectionB on the mean of 12 years shows that there is a regular 
wave commencing frt>m the coldest season of the year, rising pretty 
steadily, but very gradually, to the middle of spring, when the rapidity of 
increase becomes greater, almost week by we^ until the summit of the 
wave is attained. In like manner these affections diminish rapidly at 
fixB^ but after about the middle of autumn slowly and steadily to a 
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. Appwdzz. minimnm of cases. The distribution of 100 cases through the year may 

— be thus represented month by month : — 
No. 3. . , _ 2.^^ 

2-7 > Winter quarter - 
. 2-8j 



OnikeBetuUs 

qfan Analysia 

t^Beeards 

by Dr, BaSard. 



In January 
February - 
March 
April 
May 
June 
July 
August 
September 
October 
November - 
December - 



V 

99 
97 
W 
99 
» 



7*9 cases. 



>? 




Spring quarter - 14 '3 



21-n 

27 • 5 > Summer quarter - 63 • 4 

14-8J 

7-51 

4*1 > Autumn quarter - 14' 4 

2-8j 



1000 



lOO'O 



» 
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The spring and autumn then stand on about the same level as to the 

prevalence of diarrhoeal affections, the winter quarter presenting only 

about half as many cases as either of them. The smallest number of 

cases was met with on the whole in the first week of the year, and, on 

the average of the 12 years, the coldest week of all the year. With 

almost complete regularity the cases increased in number week by week, 

until from a weekly average of 6 *6 cases a weekly avei'age of 91 * 8 cases 

was reached in the 30th week of the year, the last week in July. 

And then, following the line of average diarrhoea, a lessening in the 

number of cases occurred during two weeks, after which, in the 

33rd week, the third week in August, a further rise took place, and the 

maximum of the year was attained. The regular diminution of diarrhoea 

succeeded. Now this order of occurrences gives to the summit of the 

average diarrhoeal wave in Diagram 25 a remarkable shape, resembling 

the vertical section of the crater of a volcano, of which one margin is 

higher than the opposite. It is a fair representation of an occurrence 

which the annual diagrams show to have been very common in the 

course of summer diarrhoea, for the diarrhoeal wave-line of most 

years exhibits more or less of this peculiar form of summit. The 

number of weeks intervening between the two elevated points is not 

always the same, nor is the relative height of these points always the 

same ; but there is nearly always some indication more or less marked of 

a maximum, or apparent maximum, being attained, then of a lessening 

of diarrhoea, and then of a second real or apparent maximum of cases. 

It is well seen in the diagrams for 1857, 1858, 1861, 1863, 1864, 1865, 

and 1867. 

I must here draw attention to the regularity with which the line of 
general sickness follows that of diarrhoea in the 25th diagram, from the 
24th to the 37th week. 

The line of diarrhoea, however, does not exactly follow that of mean 
temperature. The lowest part of the line indeed corresponds with the 
lowest weekly temperatui*e of the year, and it rises as the mean tempera- 
ture on the whole rises, and as the atmospheric humidity on the whole 
lessens, but very slowly and gradually. Nothing like an alwupt rise 
happens until the line of mean temperature marks an elevation of atmo- 
spheric warmth to 60° and upwards, in the 25th week. In like manner, 
during the decline of diarrhoea, the weekly diminution of this kind of 
sickness ceases to be rapid and becomes smaller, and the diminution 
more gradual in the d8th week, on the falling of the mean temperature 
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materially below W*. In the interval between these periods the rise on Amsiux. 

the one Eide and the fidl on the other is observed to be eonsiderable week 

by week. And now I must direct attention to what I may term the two No. aL 
apexe& of the cone formed by the diarrhoeal line, or to what may be ^ juHj!^ 
termed the two maximums of diarrhoea. It is to be obsened that tho o/\b!cwS** 
first does not conrespond with the week of highest mean tcmpoititun* of ofSkkmtm^Av^ 
the year, but points to a period two weeks hiter. Following now tho lino l»^ 2>r. Bolhrd. 
of mean temperature, it appears that on the whole (although it remains — — 

high) some reduction occurs in the temperature of the thi*ee or four 
weeks succeeding that of highest temperature, and that then a second 
rise to a less extent takes place prior to the liual fall of the mean tem- 
perature of the year to 60^* and under. This fact offers some explanation 
of the peculiar shape of the top of the diarrhoeal wave, the second apex 
corresponding with the week following that of the second rise of tem- 
perature. The lesson these facts seem to teach us is this, that a high 
temperature does not produce diarrhoea by an immediate action uihmi tho 
system, but by some more gradual process, one probably not coniinod to 
the people imder its influence, but extended to their surroundings also— 
the soil, the water, and perhaps also the food. The diagrams for indi vidutU 
years may be appealed to to illustrate the same truths as the diagniui- 
matic summary teaches. . It is to be further observed that the top of the 
diarrhoeal wave corresponds also pretty nearly with the period of greatest 
atmospheric dryness, although not. with that of least average summer 
Tfdnfall. 

Table III. exhibits the relation between diarrhoea and the more im- 
portant meteorological conditions present in seasons of greater or less 
prevalence of this class of affections. I omit theycai* 18^ as altogether 
exceptional — I shall refer to it again — and shall confine myself to tlie 
period from June to October, as embracing that which is alone important 
for our purpose. (See Table III., pp. 52, 53.) 

The severity with which the diarrhoeal season sets in in the month of 
Jane depends clearly upon the heat and dryness of the atmosphere ; 
similar conditions governing also the prevalence of diarrhosal 
affections throughout the summer quarter. It is remarkable that as 
diarrhoea approaches the period of its quiescence in October, the months 
in which it prevailed most were those in which this season of the year 
was most strongly characterized on the whole by atmospheric humidity 
and rainfalL 

The hot and dry year 1868 illustrates well the meteorological condi- 
tions favourable to the prevalence of diarrhoea. Cases of diarrhoea were 
unusually numerous from the very beginning of the spring quai'ter, and 
in the course o£ the summer it attained a degree of prevalence (1,309 
cases) only comparable with that of the summers of 1857 and 1859, 
and approaching nearest of all to that of the cholera season of 1866. 

The exceptional cholera year 1866 deserves particular notice, chiefly 
because the summer diarrhoea, the recorded cases of which amounted in 
the three months July, August, and September to 1,879, did not coitc- 
Bpond to the meteorological conditions existent during its prevalence. 
Iveither did the summit of the diarrhoeal wave, as will be seen on looking 
at Diagram 19, correspond with that of the wave of epidemic cholera as 
it presented itself in this district. The mean temperature of the 13 
weeks of summer was positively low, viz., 58*7° ; that of tlie four weeks 
of July being 61 '6°, of the four weeks of August 58*9°, and of the five 
weeks of September 56*9°. The humidity of the atmosphere also was 
great for the season, and the rainfall considerable. It was therefore 
impossible to fall in recognizing in this season the operation of a cause 
other than the ordinary meteorological causes of summer diarrhoea, 
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producing the enormous amount of diarrhoea observed ; — for the cases 

recorded upon the books, numerous as they were, did not represent 

Ko. 8. anything like all that were admitted under treatment. A consideration 

nf .^^u^ ^^ *^® temperature of the season week by week will put this in a still 

^RewSu* clearer light. In the fourth week of June the mean temperature was 

^%cibiet9,$-c., 58*1®, and in the fifth week it suddenly rose to 66*3° ; in the week 

IfDr, BaUard, following it fell 10 degrees, to rise in the second week of July 12 degrees, 

—"- to 68*2°, the highest weekly mean of the year. For four or five weeks 

after this it progressively fell to 58*0°. The month of June was not 

remarkable for diarrhoea, and gave no promise, had not cholera been 

anticipated, of a heavy diaiThoeal epidemic. In the fifth week of June 

only 28 cases were recorded ; in the first week of July there were 55 

cases, and they increased week by week thus, 43, 99, 115, 165, 272, 313, 

the last number being attained in the third week of August, that is, five 

weeks after the maximum temperature of the year had been reached, 

the steady increase of cases having gone on concurrently with a steady 

decline of mean temperature below 60®. Our maximum of weekly 

cases of diarrhoea was attained on the second week after the most fatal 

week of cholera in London, which was also the week on which the 

largest number of cases of the disease was observed in Islington. 

Diarrhoea then increased as cholera declined. 

Measles, 

The number of cases of measles recorded during the 12 years was 
5,501. It is thus made up : — 

In 1857 - - 221 cases, or 17*2 per 1,000 of all cases. 






„ 1B58 - - 416 „ 30-0 

„ 1859 . - 328 „ 21-7 

„ 1860 - - 531 „ 24-3 „ „ 

„ 1861 - - 280 „ 12 „ „ 



„ 1862 - - 653 „ 27-2 

„ 1863 - - 322 „ 120 

„ 1864 - - 713 „ 29-7 

„ 1865 - - 200 „ 8-5 

„ 1866 . - 813 „ 29-6 

„ 1867 - - 328 „ 11-9 



i9 » 

» » 

Jl » 

99 99 

99 99 



„ 1868 - - 696 „ 21-2 

What strikes a person first in looking at this list is, that, in the limited 
district to which these figures relate, measles was epidemic regularly 
every second year, the only exception being that 1859 did not exhibit the 
full subsidence of the disease which this observation would have led one 
to anticipate. I do not gather from the death register that the years of 
greater prevalence of measles here were years of greater prevalence 
throughout the kingdom. It would seem as if an epidemic of measles 
so &r exhausted the susceptibility of the population here that it did not 
recover itself for two years. There was nothing very decidedly in 
common in the meteorological conditions either of the epidemic years 
or of the years of less prevalence of the disease. Contrast for example 
the cold wet year 1860 and the excessively hot and diy year 1868. It 
would be interesting to know whether in other limited commimities a 
similar observation has been made. It is remarkable also that the per- 
centage of all cases of sickness was nearly the same number in four out 
of the six epidemic years, viz., 1858, 1862, 1864, and 1866. All that 
can be said is that on the whole, putting out 1868, the years of greater 
prevalence of measles were rather cooler years than those of less 
prevalence. 
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Diagram 26 exMblts the line of measles in accordance with our 12 
years' experience of its distribution through the several seasons of the 
year. It forms two waves in the year, the one culminating in the latter 
part of springy the other at the end of autumn. Of these the earlier 
is the more considerable wave. Assuming the yearly occurrence of 
100 catiCH, the normal distribution of measles may be represented as 
follows : — 



In January 
February - 
March 
April 

May '. 

June 
July 
August 
September - 
October 
November - 
December - 



91 
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91 
99 
99 
9> 
99 
99 
99 
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8*3 > Autumn quarter - 24*5 
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The smallest number of cases occurred in the month of February, the 
lai^est number in June. The spring wave of the epidemic rises with 
some suddenness in May, but subsides more gradually to October. Al- 
together the spring quarter was that in which measles prevailed most ; 
it was less prevalent in summer aud autumn, and least so in the winter 
quarter. 

Refeiring to the diagrams, we find that out of the six epidemic years, 
1858, 1860, 1862, 1864, 1866, and 1868, there were four in which the 
largest number of cases occurred in the spring quarter, and only two, 
1862 and 1868, in which the largest number occurred in the autumn 
quarter ; still in 1862 the largest monthly number of cases occurred in 
May and June, and the next largest number in December. In 1868 
the largest number of cases occurred in December. 

In the non-epidemic years, 1857, 1859, 1861, 1863, 1865, 1867, spring 
was not so specially favoured. In two of these years, 1859 and 1865, the 
largest number of cases occurred in the winter quarter. In 1859 spring 
and summer were little less troubled with measles, the largest monthly 
number of cases occurring in May and September. In 1865 the winter 
measles was a mere prolongation of the autumnal epidemic of 1864 
into January and February. The epidemic of 1866 began in December 
of 1865, the disease having been in abeyance from Mai'ch to that 
month. In two of these years, 1857 and 1867, the greatest number of 
cases of measles occun'od in the autumn. When this happened the 
disease abated in the succeeding winter. In only one of these years, 
186dy did the largest number of cases occur in the spring, and in only 
one^:1861, did the largest number occur in the summer season. 

Ill five out of the six epidemic years, not only was there a large 
number of cases forming a wave of measles culminating in the spring 
and early part of summer, but there was a 30usid(U*able autumnal wave 
jdso. The exceptional year was the cold wet year 1860, when the 
mntumnal wave did not occur at all. Only m twu out of these fiveyeai's 
-fna the autumnal wave greater than the spring wave, namely in 1862 and 
1868» In 1862 it was very slightly greater, the greatest monthly number 
ef cases occuiTiDg in June and July. In 1868 the disease steadily in- 
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creased quarter by quarter as the year progressed, the summer cases 
exceeding the spring slightly, and the winter greatly exceeding either^ 
The largest number of cases happened in November and December. 

In four out of six of the non-epidemic years there was an autumnal 
wave greater than the spring wave, viz., in 1857, 1861 (slightly), 1865> 
and 1867 (considerably). 

Although it must be concluded that on the whole measles is more 
abundant in the spring quarter, yet the occmTcnce of an autumnal wave 
must be regarded as a more constant event. 

There were four years out of the 12, viz., 1861, 1866, 1867, and 1868, 
in wliich measles was more abundant in the summer than in the sprin 
quarter. In 1861 the largest number of cases occurred in August ; in 
1866 about an equal proportion of cases happened in June, July, August^ 
and September ; in 1867 there were more cases in July and August than 
in June ; and in 1868 the disease, which prevailed considerably in May, 
declined during June, July, and August, to increase in September up to 
the end of the year. 

In searching for the meteorological conditions which occasion the 
waves of measles, which promote its increase or Its decline, we may first 
of all consider the habitual meteorological conditions of those seasons 
which our 12 years' experience teach us are favourable to the spread of 
the disease, or the reverse. 

And here we must recollect that the law by which contagious diseases 
spread in a population is, that when once started under favourable condi- 
tions of weather and season, another element of rapid extension comes inta 
play, namely, the growing increase in the number of foci of contagion ; 
80 that so long as the conditions of weather and season are not abso- 
lutely unfavourable to the life and development of the morbific germs, 
the disease increases in extent, and does not lessen until either the sus- 
ceptibility of the population is exhausted, or conditions of season come 
about absolutely unfavourable to the spread of the malady. Moreover 
in estimating the conditions of weather favourable to measles, or the 
reverse, we must bear in mind that this disease has an incubadon of 
about 14 days, and make an allowance accordingly. I must give this 
as an instruction in the reading of the diagrams so far as measles is con- 
cerned. In the decline of an epidemic we must similarly bear in mind 
the progressive diminution of the foci of contagion. Now referring to 
my records of the 12 years, I find that on the average measles began to 
assume its epidemic chai*acter in the 18th week of the year, that is, in 
the first week of May. The average weekly meteorological conditions 
and average weekly number of cases of measles for each week about 
this time were as follows : — 





Average of 

new Cases 

Two Weeks 

later. 


Mean 
Tempera- 
ture. 


Mean 

daily Range of 

Temperature. 


Mean 
Humidity. 


Mean 
KiiinftiU. 


Rainy 






o 


o 




Inches. 




12th week 


5'2 


40*9 


15-0 


81 


0-41 


38 


18th „ 


7*2 


45*4 


15-8 


81 


0-38 


45 


Uth „ 


6-0 


46-6 


17'4 


82 


0*.S8 


34 


15th „ 


8*8 


46-6 


17-4 


81 


0*44 


40 


16th „ 


11-0 


48*2 


20*3 


75 


0*14 


19 


17th ,. 


11-5 


49-1 


18-9 


79 


0-50 


32 


18th „ 


14-1 


49*2 


19-2 


74 


0*22 


23 



From which we may gather that the conditions most favourable to the 
outbreak of the spring epidemic of measles are, the rise of the mean tem^ 
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perature to 4SP or upwards, with an increase of daily range to 20^ and 
upwards, combined with a lowering of the atmospheric humidity to 76^ 
and under, the rain^li and the number of wet days being at the same 
time much below the average of the whole season. It is worthy of 
notice that the meteorological averages of the 17th week exhibited a 
return towards those of the 15th, and that with this the average of cases 
of measles was nearly stationary. Again, that on the average tempe- 
rature rising in the 18th week above that of the 16th, with a reduction 
in the humidity and rain, measles rose again above the average of the 
16th week. 

Again, the average number of cases of measles began to fall perma- 
nently in the 28th week, that is, in the second week of July. The average 
of cases and meteorological conditions about this time were as follows : — 
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Avenge of 

nevOMes 

Two Weeks 

kter. 


Mem 

Tempem- 

tore. 


Mean 

daily Range of 

Temperature. 


1 

Mean 
Humidity. 


Mean 
Rainfall. 


Rainy 
Bays in 

12 Years. 






e 


o 




Inches. 




22d week 


14*8 


57-8 


21-1 


76 


0-82 


33 


«3d „ 


18-8 


58*5 


20-5 


78 


0-68 


32 


24th „ 


12*3 


58-8 


21*8 


74 


0-85 


26 


asth „ 


is-a 


60*9 


22-0 


75 


0-47 


82 


«6th „ 


lS-1 


60*4 


20-7 


74 


0-48 


32 


S7th „ 


10-1 


59-9 


21*5 


74 


0-40 


29 


28th „ 


8*0 


«8-6 


28-7 


73 


0*28 


17 


29th „ 


9-0 


68-5 


20-2 


78 


0*59 


80 



From which it appears that the condition and the only condition which 
this table indicates^ as concerned in the arrest of the spread of measles, 
la the rise of the temperature of the atmosphere above a mean of 60°. 

And now for the autumnal epidemic. The first outbreak of this took 
place on the average of the 12 years in the 47th week of the year, that 
18^ in the last week of November. The averages about this time are as 
ftillows : — 





Avsnceof 
nevChses 


Mean 

Tempeni- 

tore. 


Mean Daily 


Mean 


Mean 


Rainy Daji 
in 12 
Years. 




Two Weeks 
htar. 


Range. 


Humidity. 


RainfaU. 






o 


o 




IncheB. 




tfadweek 


7-9 


51*2 


14*3 


88 


0*87 


46 


48id „ - 


8*6 


48*8 


14*1 


89 


0*54 


35 


44dl „ • 


8*9 


46*7 


14*8 


88 


0*47 


41 


4«h „ - 


11*0 


43-0 


13*1 


87 


0-30 


24 


4«A ,f - 


10-7 


41*6 


12*7 


88 


0*49 


30 


47*h „ - 


19*8 


41*2 


12*4 


88 


0*44 


34 


48di „ - 


8*6 


42*9 


10-3 


88 


0*44 


40 


4901 „ - 


10- 1 


42*9 


10*9 


90 


0*46 


42 


Mh „ ' 


7-4 


41*5 


9*2 


88 


0-35 


36 


51ft „ - 


9-0 


40*8 


10*4 


86 


0*28 


29 


52iiA „ - 


7-0 


89*6 


9*7 


87 


0-31 


31 


Itt „ . 


8-1 


85*2 


9*9 


85 


0*39 


40 


tnd n - 


5*5 


87-4 


10-8 


87 


0*63 


41 



This seems to show that the arrival of the temperature below 49^ and 
especially to about 43% with a diminution of range to about 13 degrees, 
ud again (as in the spring) a small rainfall for the season, are the 
eanditions which favour the outbreak of the autumnal epidemic. 



58 

The circumstances promotive of the decline of the autumnal epidemio 
are less obvious ; all that appears clearly Lb, that it shows a manifest 

flLAtl ^ - JL i ^sp**'^*^^ ^ decline on the fall of the mean temperature below 42®. 

tTmt Amaktit Patting the characters of the two epidemic seasons together, I think 
<f gppffrifc ^^ i°AJ conclude that — 1. The conditions promotive of an outbreak 

flfSiBiw«tp4-e,, of measles in any year are a temperature between 43° and 48°. — 2, That 

il^Dr^Batkrd, a low atmospheric humidity and small rainfall assist materially in 

promoting an outbreak. Probably the higher humidity of the autumn 
than of the spring is one reason why ordinarily the autumnal epidemic 
LB less extensive than the spring epidemic— 3. That a rise of meaa 
temperature above 60° and a fall below 42° tend distinctly to arrest an 
epidemic. 

Table IV. (pp. 59, 60) exhibits the leading meteorological condition of 
each quarter of the several years, dividing the quarters into those la 
which measles prevailed more or less. It seems to show — 

1. That in the winter season a comparatively warm and dry atmosphei-e 
with excess of rainfall are conditions which favour the extension of 
measles among a population more than the opposite conditions. 

2. That in the spring a comparatively cool season with atmospheric 
dryness and excess of rainfall promote the spread of the disease. 

3. That in the summer measles spreads more when the atmosphere is 
comparatively cool and moist, with excessive and frequent rains. 

4. That in the autumn a comparatively warm diy atmosphere with 
small rainfall is most favom*able to the operation of the morbific cauae. 

These inferences, although at the first blush conti*adictory to those just 
enunciated, need not be regarded as actually so. The former may relate 
to the conditions favourable to the life and development of the germs, 
the latter to those which predispose a population, just as bad hygienic 
conditions generally would do^ to suffer from the malady. 

There is only one other point I need draw attention to in relation to 
the line of measles in the diagrams, and this is, that making the necessaiy 
fortnight's allowance (or thereabouts) for incubation, measles appears to. 
have increased commonly after any great alteration of mean temperature, 
whether by way of inci*ease or diminution. That is to say, one is led to> 
expect from the experience of the 12 years, especially when an 
epidemic is due, that it will break out about a fortnight after the 
occurrence of a serious rise in the mean temperature of the year, 
and that in its progress an increase of cases may be anticipated in 
the second week following any considerable rise or fall of tempemture.- 
In the autumn, as the temperature of 48° is approached, the outbreak of 
the epidemic may be anticipated when a serious fall of mean tempera- 
ture occurs. 

There was among the 12 years one only in which measles pretty 
steadily increased quarter by quarter through the year, the autumnid 
epidemic being more serious than the spring epidemic This was 
the year 1868 ; hence it is instructive. The spring ^idemic .broke 
out very suddenly in the 17th week of the year, that is, in the last week 
of AprU. There was some abatement in the month of August, but 
it burst out afresh and with severity in the middle of September, and 
was very severe as the year closed. Hence it will be desirable to 
exhibit in a table the corresponding meteorological conditions. 
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No. of new 

OMetTwo 

Weeki later. 


Mean 
Tempera- 
tore. 


* 

Mean Daily 
Range. 


Mean 
Humidity. 


Bainftai. 


BainyDays. 


1868. 




o 


o 




Inches. 




12th week 





440 


17-8 


84 


0-07 


3 


13th „ - 


5 


42-7 


15-0 


77 


0-51 


3 


14th „ - 


4 


45-2 


23-3 


78 


0-00 





15th „ - 


20 


45-7 


20-5 


77 


0-39 


2 


16th „ - 


20 


45-7 


18-9 


82 


0-10 


1 


17th „ - 


27 


50-2 


14-8 


81 


1-47 


6 


18th „ - 


17 


530 


20-9 


73 


0-12 


1 


19th „ - 


20 


53*3 


26'7 


78 


0-03 


1 


20th „ - 


10 


57-5 


24-9 


77 


0-00 





21st „ - 


8 


59-4 


24-0 


73 


0-26 


2 


22iid „ - 


22 


59'2 


23-0 


77 


i'3S 


3 


23rd „ - 


14 


58*6 


22*9 


76 


0-14 


2 


24th ^ - 


10 


60-3 


25-4 


68 


0-00 





25th n - 


13 


65-4 


27-9 


69 


0-04 


1 


26th „ - 


15 


63-6 


25*6 


68 


0-29 


2 


27th „ - 


18 


61-6 


23*4 


68 


0-01 


1 


28th „ - 


17 


65-7 


27-2 


64 


0-13 


1 


29th „ - 


10 


70-7 


27'$ 


64 


0-70 


2 


SOth „ - 


10 


69-2 


27-8 


59 


0-01 


1 


sm „ - 


14 


67-6 


26*5 


64 


0*28 


2 


32nd „ - 


18 


69*8 


24-7 


65 


014 


1 


33xd „ - 


17 


64-3 


21'4 


71 


0-37 


8 


34th „ - 


5 


61-9 


iS'S 


S7 


1-97 


6 


35th „ - 


25 


58-1 


i9'4 


7i 


006 


1 


86th „ - 


21 


65*8 


26*9 


77 


0-00 





37th n - 


14 


64-0 


25-5 


70 


0-00 





38th „ - 


20 


67-1 


17-0 


71 


0.27 


1 


39th „ - 


28 


58-4 


18-2 


80 


0-51 


4 


40th „ - 


14 


58'7 


i2'3 


^5 


1-17 


5 


41»t „ - 


13 


51-8 


18-5 


87 


0-60 


3 


42nd „ - 


15 


49-7 


20-1 


88 


0-03 


2 


43rd „ - 


22 


42-6 


16-4 


90 


0-49 


4 


44th „ - 


27 


46*8 


18-7 


87 


1-06 


8 


45th „ - 


23 


43*9 


18-9 


88 


0-18 


2 


46th „ - 


13 


40-7 


10*5 


85 


0-06 


3 


47th „ - 


18 


39-8 


11-4 


84 


0.04 


2 


48th „ . 


23 


42-5 


9-3 


92 


0-88 


5 


49th „ - 


82 


45-6 


7.7 


91 


0*81 


4 


50tb „ - 


24 


47-6 


9-7 


87 


rso 


4 



In studying this table it must be kept Id mind that 1 868 was a year 
in which an epidemic of measles was due, and had it not been for the 
remarkable temperatm^ and drought of the spring and early summer, the 
epidemic would have prevailed, in all probability, chiefly in this season. 
As it was, these conditions seem to have checked its progress, and defciTed 
the severity of the outbreak until the temperature fell to a point at 
which the morbific germs could be in circunLstances to operate effectually 
upon the population whose susceptibility had not yet been exhausted. 
llie outbreak commenced about a fortnight or three weeks after a period 
of remarkable absence of rain, the temperature having arrived midway 
between 43^ and 48^, the range being about 20 degrees, and the humidity 
of the atmosphere for a short time having fallen to about 77. I have 
emphasized in the table some of the occurrences in certain weeks. In 
the 22nd week, after long drought, a heavy rainfall (comparatively) 
occurred, and measles rose a fortnight alter from eight cases to 22 in the 
week. It subsided remarkably after the 24th week, in association with 
a remarkable rise of temperature with very unusual diyness of the 
Atmosphere and lack of rain, and another decided subsidence took place 
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AsmDui, m the SOtli week ; a fortnight after the mean temperature had attained 
jr— the excessive height of 70-7® with a mean daQy range of 27*8®, 
On^Besults ^^^ ^ humidity of only 64, and this notwithstanding comparatively 
^0,1 Anafyns i^^^^^ rainfall in that week. Measles again underwent a remarkable 
ofBecimIs fall in the 36th week from 17 cases to 5, the 34th week being distinguished 
^SieknesSfffCf from those before and succeeding it by a veiy high atmospheric humidity 
kfJt hr, Bal lard, ^nd an unusually small mean daily range for the season, and this again 
*■—" notwithstanding the heavy and continued rainfall. In the next week 
measles increased again on the reduction of the mean temperature below 
60®, with greater range and a humidity of 71. In the 42nd week 
another remarkable reduction of measles occurred, following a curious 
and sudden reduction of range and increase of humidity, and again 
uninfluenced by the heavy and continued rainfall. The latter seems only 
to have operated in promoting the spread of measles in this year 
when not associated with a high atmospheric humidity. Measles again 
underwent a great increase, the commencement of the autumnal epidemic 
in the 45th week. In the 42nd the mean temperature first fell con- 
siderably below 50°. A temperature about or below 40° in the 46th 
or 47th weeks evidently checked its progress, but it recovered itself 
when in the 48th week the mean temperature again rose to or 
above 42'5**. 

Scarlatina, 

The number of cases of 'scarlatina, recorded during the 12 jetLCs was 
3,850. It is thus made up : — 



[n 1857 


- 


- 75 cases, 


or 5*8 per 


1,000 of al 


„ 1858 


- 


- 162 


99 


11-7 


99 » 


„ 1859 


. • 


. 426 


99 


24-9 


99 9> 


^ 1860 


• 


- 232 


99 


10-6 


99 » 


„ 1861 


- 


- 247 


99 


10-5 


» » 


„ 1862 


- 


- 299 


99 


12-4 


>9 99 


„ 1863 


- 


. 630 


9> 


23*5 


99 99 


„ 1864 


• 


. 269 


>> 


11-2 


99 99 


„ 1865 


• 


. 292 


»9 


12-4 


99 99 


„ 1866 


- 


- 255 


>9 


9-2 


99 99 


„ 1867 


- 


- 524 


» 


19- 1 


99 99 


„ 1868 


- 


- 439 


99 


13-4 


99 99 



It is observable that three non-epidemic years intervened between the 
epidemic years 1859 and 1863, and three again between the epidemic 
years 1863 and 1867. Last year, in all respects exceptional, was also 
marked by an epidemic of scarlatina, but of less extent than that in 
1867. On the whole these epidemic years were years of comparatively 
high mean temperature and atmospheric dryness. Putting aside the 
epidemic years, the prevalence of scarlatina in the non-epidemic years 
did not differ very materially. The proportion of scarlatina to all cases 
of sickness differed very little in 1859 and 1863. In 1867, the fourth 
year from the last epidemic, the outbreak of Gcai*latina was on the whole 
less severe, perhaps in association with the comparatively low mean 
temperature of the year. 1868 should, in accordance with previous 
experience, have been a non-epidemic year ; and in point of fact, 
although the cases were very numerous absolutely, the proportion borne 
to all cases of sickness was not much higher than that in 1862 and 1865. 
Probably the comparatively high absolute number was due to similar 
causes which occasioned the great general sickness among the poor last 
year, combined with the excessive heat and dryness of the first three 
quarters. 

Diagram 26 exhibits the line of distribution of scarlatina through the 
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seTeral aeasons of the year, in accordance with our 12 years' experience. Appxndiz- 
Scarlatina forma but one grand wave in the year. — ^ 

Aasuming Ihe yearly occurrence of 100 cases, the following indicates ^. Sf'aiLj 
the ^HX>portion of cases which occurred in the several seasons of the i^^juSkHu 
year: — o/Ree^ 

;n January- - - 6*51 ofSidneu,^,, 

„ February - - 6*8 > Winter quarter, 17 '7 cases, oyDr.BaUanL 

„ March - - - 4*4 J "— 

„ Ajwril - - . 5-71 

„ May ... 5*6 > Spring quarter, 17 '3 „ 

„ June - - - 6*0 J 



„ July - - - 9*11 

„ August - . - 8*6 >Summer quai'ter, 29'9 

„ September - - 12* 2 J 

„ October - - - 14-5 | 

y, Noyember - - 11*4 > Autumn quarter, 35- 1 

„ Deconber - - 9*2 J 



» 



» 



1000 100*0 



The smalleBt nmnber of cases occurred in the month of March, and 
the prevalence of the disease has been in our experience greater as the 
spring and summer advanced, until the month of October, in which the 
disease has been observed to be more prevalent than in any other. 
From October it has been observed to become less prevalent, through 
November, December, January, and February to March. Scarlatina, 
then, is a disease which attaches itself with very marked preference to 
the latter half of the year. It is curious that it should be about equally 
prevalent on the whole in months of such opposite charactei*s as July 
and December. 

Of the four epidemic years, 1859, 1863, 1867, and 1868, there were 
two, 1859 and 1867, in which the largest number of cases occurred in 
the autumn quarter ; in the other two years, 1863 and 1868, the largest 
number occurred in the summer quarter. 

Of the ^eight- non-epidemic years there were four, 1857, 1858, 1864, 
and 1865, in which the summer quarter exhibited the largest quantity 
of scarlatina; three, 1861, 1862, and 1866, in which the greatest 
number of cases occurred in the autumn. 

It would i^pear as if some prepai-ation were made, or warning given, 
the year previous to an epidemic of scarlatina. Thus in 1858 scarlatina 
suddenly burst out in the month of September, with 51 cases in five 
weeks (14 having been recorded in August). It then subsided as the 
antumn proceeded, but still there was a considerable number of cases. 
It fell almost into abeyance in February and March of 1859, after which 
it increased quarter by quarter to the cud of the year. The great out- 
burst began in September. The last week of this month, with the 
whole of October and November, up to tlie last week of that month, 
embraced the worst period of the most extensive epidemic of the whole 
12 years. It did not completely come to an end imtil the end of March 
1860. 

Again, the grand epidemic year 1863 was preceded by a sharp 
autumnal outbreak in 1862. Indeed, one may go so fai* as to regard 
ibis epidemic as extending without break from September 1862 to the 
end of 1863. The 1859 epidemic came to an end in April 1860 ; and 
with the exception of the ordinary increase of the disease which may be 
expected every summer and autunm, nothing remarkable was observed 
until the end of the summer of 1861. In September, October, and 
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AiTKrooL NoTember a slight epidemic wave occorred, which extended, sobridingy 

— *- however, through the winter of 1862. The disease almost died ont in 

rkm^h^'w Joii^ hat gradaallj increased aAerwards; and in September began the 

ivfmAiStu^ heavy epidemic which only terminated with the end of the next ^eary 

of Record* 1^63. There was merely some little abatement of the epidemic Tiolenoe 

ofSiekneUf^c, at times during the winter and spring of 1863, bat from Jnly to October 

hyDr.BaUard. it exhibited its chief activity. 

"~~ The epidemic which we have last experienced commenced with an 

outburst of the disease in the autunm of 1866. It subsided a little 
during the winter quarter of 1867, but then increased from April, month 
after month, until October, upon which month the chief violence of 
the epidemic was expended. A partial suljsidence of the disease then 
commenced, continuing through January, February, and March 1868. 
The spring months of this year, however, saw the epidemic reviving ; 
and it was as severe, to say the least, in the spring and summer (^ 1868 
as in those of 1867. Af^er September the epidemic declined, and only 
99 cases were recorded in the autumn quarter of 1868, against 223 iu the 
corresponding period of the previous year. 

Unlike measles, scarlatina has so brief an incubation that it may be 
disregarded practically in any consideration of its meteorological asso- 
ciations. Following the same method of inquiry that we pursued with 
measles, we may study, on the following table, first of all, the cooditiona 
which, on the average of years, seem to promote the outbreak of the 
disease or favour its decline. We may consider the disease as usoally 
pretty much in abeyance until about the 27th week of the year, that is, 
the first week in July. 





Arerage 
of new 

COMt. 


Mean 

Temper*- 

ture. 


Mean daily 
Bange. 


Mean 

Humidity. 


Mean 
RAinfall. 


lainj 
ItTean. 






o 


o 




Inches. 




24th wedt 


4-0 


58*8 


21-8 


74 


0*85 




25th „ - 


4-0 


60*2 


22-0 


75 


0-47 




26th „ - 


3*6 


60*4 


20*7 


74 


0*43 , 




27th „ - 


6-5 


39' 9 


Si- 3 


74 


0*40 


1 


28th „ - 


6-7 


63*6 


23*7 


73 


0*23 




29th „ - 


7'0 


63-5 


20*2 


73 


0-59 




30th „ - 


6-6 


62-0 


21-4 


73 


0*63 




31rt „ - 


6-4 


61*1 


22-4 


71 


0*39 




32nd „ - 


6-7 


62*4 


21*2 


76 


0*65 




33rd „ - 


6-5 


62-2 


20*0 


76 


0*40 




34th „ - 


6*8 


60*8 


19*3 


78 


0*74 




35th „ - 


7-7 


59*8 


19*9 


76 


0*38 




36th „ - 


7-5 


60-8 


18*9 


79 


0*48 




37th „ - 


8-2 


58*7 


16*3 


78 


0*50 




38th „ - 


io-e 


56'7 


i6'S 


79 


0-40 


1 


39th „ - 


11-5 


55*5 


17*1 


84 


0*55 




40th „ - 


12-3 


54*5 


16*2 


83 


0-37 


1 
1 


4lBt „ - 


ii'5 


52*3 


15-1 


^ 


0-50 




42nd „ - 


9-9 


51-2 


14*3 


88 


0*87 


1 


43rd „ • 


9*2 


48*8 


14-1 


89 


0*54 


1 


44th „ - 


101 


46*7 


14*8 


88 


0*47 


1 


45th „ - 


7-3 


43*0 


13*1 


87 


0*30 


1 


46th „ - 


8-3 


41*6 


12*7 


88 


0*49 


i 

1 


47th „ - 


8-0 


41*2 


12*4 


93 


0*44 


1 


48th „ - 


8-4 


42*2 


10*3 


88 


0*44 




49th „ - 


8*8 


42*9 


10-9 


90 


0*46 




50th „ - 


6-5 


41-5 


9-2 


88 


0-35 




51st „ " 


5-9 


40*8 


10-4 


86 


0*28 




52nd „ - 


4-4 


39*6 


9*7 


87 


0*31 
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There were two periods then at which an increase of scarlatina took Appx2idzz. 

place. The first, a moderate increase in the first week of the summer 

quarter on the arrival of the yearly rise of mean temperature to or ^^ ^^'o' 
about 60^. The other, as the summer was closing, when the mean ^anlSahlsU 
temperature had recently arrived again at about 60° and had begun to fall ofRtcordM 
below it. In the instance of the first increase it is observable that some of Sickness, fv,, 
force was evidently operating antagonistic to the active propagation of h l>'' Ballard. 
the diseiise, in the latter inci-ease some condition was ojierating favour- *"■" 

able to its propagation. The rainfall was not very difterent in the two 
instances, but there was a decided difference in the range of tempera- 
ture on and after the 27th week of the year and that ou and after the 
38th week. On and after the 27th week the mean daily ran<?c was 
21 degrees and upwards, and the humidity was low, from 73 to 76. On 
and after the 38th week the mean daily range was below 16 degrees, 
and the humidity 79 and upwards to 83. It is observable that the 
decline of the disease in the mean of years began to take place as the 
mean temperature and range fell below 53^ and 16^, and the humidity 
rose to 87 and upwards. 

The inferences apparently deduciblc are, that — 
1. A mean atmospheric temi>erature of about 60^ or between 56° and 
60% is that most favourable to the outbreak of scarlatina. 2. That for 
its free development it is necessary that the humidity of the atmosphere 
shall not much exceed 86, or be much less tlian 74. 3. That a higher 
temperature than 6QP does not appear to be in itself unfavourable to the 
spread of scarlatina. 4. That a fall of mean temperature below 63^ 
tends to arrest an epidemic of this disease. 

Table 5 exhibits for each quarter the most important meteorological 
conditions of the seasons in which scarlatina was more or less prevalent. 
(See Table V., pp. 66, 67.) From this it appears : — 

1. That at a// seasons of the year, but more decidedly in the winter 
and spring — seasons in which scarlatina is not commonly epidemic — its 
extension is favoured by a temperature above the average of the season. 

2. That at all seasons except the autumn, a dry as well as a warm 
atmosphere is calculated to promote its epidemic prevalence. 

3. That in the tcinter, spring, and summer tlie disease is less disposed 
to spread when a good deal of rain b associated with the comparatively 
low temperature and high atmospheric humidity, but in the autumn the 
table indicates that the warmer and wetter seasons were those which 
proved most favourable to the extension of the epidemic. 

One word about the epidemic prevalence of scarlatina last year. In 
accordance with the experience of former epidemics, the epidemic of 
1867 might have been expected to terminate in the winter of 1868 
That it did not, but that it extended through the year, was probably due 
to two causes — the high temperature and atmospheric dryness of the 
winter, springs and summer, and the operation of those general causes 
of sickliness among the poor which have already been referred to. 

Hooping Cough, 

The 4,580 cases of hooping cough recorded during the 12 years were 
distributed among them thus :^ 

In 1857 - - 218 cases, or 17 per 1,000 of all cases. 

„ 1858 - . 372 „ 26-8 

„ 1859 - - 259 „ 17- 1 

^ 1860 - . 264 „ 120 

S2528. E 



» 


» 


» 


» 


» 


99 
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No. 3. 
Onihe JUsuUs 
of an Anahftis 

ofBecordit 
^SiekneMf jfc., 
hy Dr, Ballard, 



In 1861 
1862 
1863 
1864 
1866 
1866 
1867 
1868 



>» 






» 



>» 



472 cases, 


or 20-2 per 


1,000 of all cases. 


279 


11-6 


19 


»9 


481 


18-0 


99 


99 


256 „ 


10-6 


99 


•9 


528 


22-5 


99 


99 


586 


21-3 


99 


91 


270 


9-8 


9J 


99 


595 „ 


18-1 


99 


99 



There is no indication here of a cyclical recurrence of the disease 
such ad was noted in ret^pect of measles and scarlatina. 

Diagram 26 shows the line of the distribution of hooping* cough on 
the whole througli tlie several seasons of the year. It reaembles the 
line of measles in presenting two waves — a larger one culminating in tha 
month of June, and a smaller one in the month of December. Tliere 
are, however, between the two waves these differences, viz., 1st, that 
although they correspond in this respect, the wares of hooping con^ 
seem to anticipate a little those of measles ; and 2nd, that the wavea 
arc less pronounced, this being due to a more uniform distribution of the 
disease tlian is observed with measles. 

The following represents the mean distribution of hooping cough 
rough the several seasons of the year, as per 100 cases : — 



through the sev 

In January - 
Februaiy - 
March 
April 
May 
June 
July 

August - 
September 
October - 
November 
December 



99 
» 
99 
99 
99 
9> 
99 
99 
99 
99 



•41 

•9>Wi 

•3j 

•21 

•3 >Spri] 

•2j 



inter quarter, 25'6 cases. 



8 
8 
8 

9-2 

9 • 3 V Spring quarter, 28 • 7 
10 

6 
6*1 ^Summer quarter, 20 'O 
6-3j 
7-6l 

8 • 8 > Autumn quarter, 25 • 7 „ 
9-3j 



99 



100-0 



1-00 



The autumn and winter quarters appear to be alike in respect of the 
prevalence of hooping cough. The spring quarter is that in 'ivhich I 
have observed that the disease prevails most, and the sammer that u 
which it prevails least. The largest proportion of cases was observed to 
occur in the whole in the month of June, and the smallest in the months 
of August and September. The short period of time which dapiei 
between the period of greatest and least prevalence is remarkable^ the 
decline of the disease as sununer comes on being very sudden. 

The following represents the average meteorological conditions of Ae 
weeks about the period of the spring rise and subsequent sudden falLinil 
of the autumnal rise. I assume about a week as the period of incubatiao ; 
probably it is something less than this, but it is not likely that mediai 
aid would be sought until the disease was tolerably pronounced. I 
allow a week, then, in the table as a fair correction. I begin fron the 
twelfth week of the year, thus to correspond with the last week of Ae 
winter quarter. 
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Avenwreof 
new Cases, 


Mean 
Tempera- 
ture. 


Meandailv 
Range of 


Mean 


Mean 


Rainy 




One^eek 
later. 


Tempera- 
ture. 


Humidity. 


Bainftdl. 


Ihyrs, 
12 Years. 






o 


o 




Inches. 




12th week 


8*0 


40'9 


15-0 


81 


0-41 


33 


13th „ - 


7-7 


45-4 


15-8 


81 


0*38 


45 


14th „ - 


6-6 


46-6 


17-4 


82 


0-38 


34 


15th „ - 


8*S 


46-6 


17-4 


$1 


0^44 


40 


16th „ - 


9-6 


48-2 


20-3 


75 


0-14 


19 


17th „ . 


8-1 


49*1 


18-9 


79 


0-50 


32 


18th „ - 


8-3 


49-2 


19*2 


74 


0-22 


23 


I9th „ - 


8-5 


52-9 


21-3 


76 


67 


35 


20th „ - 


7-8 


53-7 


19-6 


78 


0-53 


32 


21st „ - 


7-7 


54*8 


22-2 


74 


0-44 


20 


22Dd ,, - 


P-5 


S7'S 


2i'i 


76 


0'S2 


33 


23id „ - 


9-3 


58-5 


20-5 


78 


0-63 


32 


24th „ . 


9-4 


58-8 


21*8 


74 


0-35 


26 


25th „ - 


S'6 


60-2 


S2'0 


73 


0-47 


32 


26th „ - 


7*2 


60-4 


20-7 


74 


0-48 


32 


27th „ . 


6-5 


59 9 


21-5 


74 


0-40 


29 


28th „ - 


6*5 
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19-3 
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0-74 
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35th „ - 
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0-38 


31 


36th „ - 


4-8 
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18-9 


79 


0-48 
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37th „ - 


4-2 


58*7 


16-3 


78 


0-60 
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38th „ ' 


6-0 


56-7 
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39th „ - 


6-2 
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17-1 


84 


0-55 
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40th „ - 
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0-37 


27 


4l8t „ - 


6-7 
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15-1 


87 


0-50 


. 37 


42nd „ - 


6-9 


51-2 


14*3 


88 


0-87 


46 


43rd „ - 


7-6 


48-8 


14-1 


89 


0-54 


35 


44th „ - 


8-0 


46-7 


14-8 


88 


0-47 


41 



From which it appears that, 1st. The spread of hooping-cough is pro- 
moted by a mean temperature above 46^, and especially by a temperature 
between 57** and 60°. 2d. That a mean temperature above 60 is very 
unfavourable to the disease, and distinctly promotive of its decline when 
epidemic. 3d. That a mean temperature below 40° is also less favour- 
able than one between 40° and 46°, but more favourable than a mean 
temperature above 60°. I have had some reason to suspect that a high 
barometric pressure is favourable to the occurrence of the convulsive 
affections of children, but there is no connexion traceable between this 
and the extension of hooping cough. 

Table YI. shows for each quarter the more important meteorological 
conditions of the seasons in which hooping cough was more or less 
prevalent. From this it appears, 1. That in all seasons of the year, 
with the exception of autumn, the extension of hooping cough is pro- 
moted by a comparatively wai-m and dry atmosphere ; in the autumn a 
warm and moist season appears to be most favourable to it. 2. In 
the spring and summer the unfavourable influence of atmospheric 
moisture and much rain is especially obvious. Great atmospheric dry- 
ness and little rainfall appear capable of counteracting to some extent 
the operation of a temperature above 60°, as in the summer of 1868. 
(See Table VI., pp. 70, 71.) 
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Appendix. Small Pox. 

No. 3. The 1,977 cases of small pox were distributed through the 12 year* 
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In 1857 


- 


28 or 


2 • 1 per 


1,000 of all cases 


„ 1858 


- 


42 „ 


30 


99 


91 


„ 1859 


- 


65 „ 


4-3 


» 


9> 


„ 1860 


- 


138 ., 


6-3 


» 


W 


„ 1861 


- 


27 „ 


1-1 


» 


») 


„ 1862 


- 


76 „ 


31 


»> 


99 


„ 1863 


- 


488 „ 


18-2 


» 


99 


„ 1864 


- 


89 „ 


3-7 


99 


99 


„ 1865 


- 


209 „ 


8-9 


» 


9> 


„ 1866 


- 


318 „ 


11-5 


» 


9> 


„ 1867 


«» 


329 „ 


120 


V 


99 


„ 1868 


- 


168 „ 


51 


>l 


99 



We have to note here a gradual increase of small pox year by year 
from 1857 to 1860, when it exhibited an approach to epidemic 
prevalence ; then a sudden reduction in the next year, 1861, an 
increase in 1862, and the grand epidemic outburst of 1863. Again, in 
the year after the epidemic, in 1864, a diminution of small pox about 
proportional to what took place after 1860. Since 1864 small pox 
has been increasing in previJence yeai* by year until 1868, when in the 
middle of August it almost abruptly died away from among our popula- 
tion. From the second week in August until the second week in 
November only three cases, at long intervals, were recorded in the 
books to which I had access. A prolonged freedom from small pox such 
as this had not occurred in Islington since the middle of 1862. I may 
say here, by way of anticipation, that in no week of ail the 1 1 years 
prior to 1868 did the mean temperature of any week exceed 71% and 
that temperature only was attained in the 28th week of 1859 ; uor in 
any week prior to 1868 did the mean of the highest day temperature 
reach above 86^, and that was in the same week. In the four weeks of 
July 1859 the means of the maximum temperatures were 81*4**, 
86-5°, 82-6% and 79-0°. Nothing approaching so prolonged a high 
temperature in the daytime occun'ed again until last year. In the second 
week of July 1868, the mean of the maximum temperatures of the week 
was 79-8° 5 in the third, 86 0** ; in the fourth, 84 4° ; in the first week 
of August, 81*7°; and in the second, 83 ' 6°. The mean temperature of 
the third week of July was 70 • 7° ; of the fourth, 69 • 2 ; of the first week 
of August, 67 • 6** ; and of the second, 69 • 8°. 

Whatever, then, the causes may have been which for so many years 
past have fostered small pox, the cause of the disappearance of the 
disease in August last is scarcely possible to be overlooked. The efforts 
made since 1863 to render the vaccination of our population more com- 
plete and perfe^jt have probably saved us, during 1866 and 1867, from 
an epidemic more serious even than that of 1863, which itself was three 
times more serious than that of I860; but it is clear that the cessation 
of the plague has been the result of climatic conditions. 

Diagram 26 shows the seasonal line of small pox as it has pursued 
its course on the avci-age of the 12 years. Small pox, like scarlatina, 
forms but one wave in the course of the year. Its prevalence in the 
seveitil months and quarters may be represented thus per 100 cases :— 
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The rule has been for small pox to prevail least in the summer, to 
increase through the autumn and winter, and to prevail most in the 
spring of the year. The smallest number of cases on the whole was 
observed in the months of September and October ; the wave rose 
gradually through the succeeding months (with a slight check in 
February), to attain its highest point in the month of May. From this 
point it sank rapidly through July and August, to attain its lowest 
point again in September. Small pox is therefore clearly a disease the 
extension of which is promoted by cold weather and checked by hot 
weather. 

In any consideration of its association with conditions of weather an 
allowance of about a fortnight must be made for the incubation of the 
disease. 

On the average of the 12 yeai-s wo may regard the disease at its 
lowest point in the month of October, and the commencing increase to 
have taken place about the first week in November. The meteoro- 
lo^cal conditions on the mean of the 12 years about this time were as 
follows : — 



— 


ATeragoor 

newCa«08 

TwoWeekH 

later. 


Mean 
Tempera- 
ture. 


Mean daily 
Ban^ of 
Tempera- 
ture. 


Mean 
Humidity. 


Mean 
BainAOl. 


Rainy 

Day«. 

12 Yean. 






o 


o 




Inches. 




d9th week 


1-2 


55-5 


17-1 


84 


0-55 


37 


40th ,, - 


1-9 


54-5 


lC-2 


83 


0-37 


27 


41it „ . 


1'2 


52'5 


15-1 


87 


0-60 


37 


42nd „ - 


1-8 


51-2 


14-3 


88 


0'S7 


46 


43rd „ - 


2-0 


48-8 


14-1 


89 


0*54 


85 


44th ., • 


• 3-1 


46-7 


14-8 


88 


0*47 


41 


45th „ - 


3-1 


43-0 


13-1 


87 


0-30 


24 


46th „ - 


3*9 


41-6 


12-7 


88 


0*49 


30 



Small pox, then, may be considered as beginning to extend when the 
temperature at the commencement of the autumn begins to fall to about 
50°, after which the disease becomes more and more prp^t^lf— — *— 




temperature continues to sink, and again as beg innini? Vn* wl?* *^® 
the spring of the year. On the average of years the h^I^^ J!1T^^ 
of cases was observed in the 2l8t week of the year, immedILL i^^** 
which, in the 22d week, the number of cases fell remarkably Th"" 
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following are the means of the meteorological conditions of the several 
weeks about this time : — 



Average of 

new Cafies 

Two Weeks 

later. 



Moan 
Tempera- 
ture. 



Mean daih' 
Range of 
Tempera- 
ture. 



Monn 
Humidity. 



Meon 
BAinfall. 
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Days, 
12 Years. 



17th week 
18th „ - 
19th 
20th 

2l8t 

22nd 
23rd 
24th 
25th 
26th 
27th 



»> 



>» 



ft 



»i 





o 


o 




Inches, 


4'6 


49-1 


18-9 


79 


0-50 


5-0 


49-2 


19*2 


74 


0-22 


6-5 


52-9 


21-3 


76 


0-67 


3-9 


53-7 


19-6 


78 


0-53 


3-6 


54-8 


22-2 


74 


0-44 


3-7 


57-8 


21-1 


76 


0-82 


3*4 


58-5 


20-5 


78 


0-63 


3-6 


58-8 


21-8 


74 


0-35 


3-2 


60-2 


22-0 


75 


0-47 


3-2 


60-4 


20-7 


74 


0-48 


20 


59-9 


21'5 


74 


0-40 



32 
23 
35 
32 
20 
33 
32 
26 
32 
32 
29 



Beading this with the preceding table, it appears that the mean tem- 
perature of about 52° is that which marks off the conditions favourable 
or unfavourable to the extension of small pox. A temperature below 
this promotes its spread, and a temperature above it tends to check its 
spread. It is clear, however, that this observation can only apply to 
the country in which it has been made, or to one presenting similar 
climatic conditions. 

Table YII. shows the more important meteorological conditions which 
wei*e existent in the several quarters in which small pox was more or 
less prevalent. (See Table Vn., pp. 75, 76.) From which it appears : — 

1. That with the exception of the spring and summer quarters^ in 

the latter of which excessive heat is apt to check the spread of 
the disease, small pox is promoted by a comparatively warm 
season. 

2. That in all seasons of the year comparative atmospheric dryness is 

more conducive to the spread of small pox than comparative 
humidity of the atmosphere. 

3. That in every season except the autumn, there was on the whole a 

greater rainfall in the years of greater prevalence of small pox 
than in those of its lesser prevalence. 

I may add further, that making the fortnight's allowance for incuba- 
tion, great rises or falls of temperature appear to promote the extension 
of small pox in seasons when it prevails. In this it resembles measles. 

The alleged connexion between epidemics of small pox and measles 
may be studied upon the diagrams. 

1. As regards the slighter small pox outbreak of 1860, it is observable 
that although 1 859 was not a year on which an epidemic of measles was 
due, yet, for a non-epidemic year, the disease was unusually prevalent 
during the three first quai-ters; it subsided dufing the autumn, and small 
pox broke out in the first mouth of 1360. As small pox subsided m 
May and June, measles again became severely epidemic. 

2. Ill 18S3 a heavy epidemic of measles occurred, the principal vio- 
lence of the outbreak being expended upon the months of June and July. 
It subsided through August and September. In November the grand 
epidemic of small pox commenced, the disease spreading cxtensivelj 
in the month of December. In November and December measles hi" 
came concurrently active. It subsided, however, as small pox gained 
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strength duriDg the early months of 1863. The chief violence of small Appendix. 
pox in this year was expended upon the months of May and June, ,jl — " 
during which the ordinary spring increase of measles was observed. The q^ UieB^yUs 
end of 1863 and beginning of 1864 witnessed the reduction of small pox of an Analyna 
to a small number of cases, and in February measles again broke out, of Records 
the commencement of a severe spring epidemic. of Sickness, fe,, 

3. The slighter small pox epidemic of 1867 was again preceded by a ^ -Dfv^/7arel. 
heavy epidemic of measles in 1866, and its subsidence in 1868 by another 
heavy epidemic, lasting from May till the end of the year. 

I feel that in this paper I have only skimmed the surface of a very 
interesting and important investigation, but perhaps it will be considered 
that the inferences drawn are as much as the records at my disposal 
suffice for. Probably a deeper study of the diagrams may suggest others ; 
it does so to myself. The area from which the observed facts are 
drawn is comparatively a very limited one. I am conscious that my 
inferences can only therefore be regarded as provisional. I am aware 
of but very few places in which a regular registration of sickness among 
the poor has been attempted, and of no place where it has been steadily 
carried on for so many as 12 years, except in Islington. But I think 
I have indicated the important scientific results which would follow 
were a national registration of sickness established. I can testify from 
experience how small the amount of labour would be in effecting such a 
registration in each district of the kingdom. At the present time there 
exist everywhere abundant materials in the books kept by poor law 
m^ical officers, and at the various public institutions for the relief of 
sickness, but they are unused because it is nobody's business to collect 
them together. Were this done it would be possible to distinguish 
between the liability of different districts to diseases of certain lunds, 
and the difference in fatality which attends them in different places* 
This is a matter of no small moment, since the causes which occasion 
greater or less liability to suffer from a malady may be very different 
from those which render attacks more or less fataL Moreover, the laws 
which govern the outbreak and spread of epidemic maladies might be 
clearly brought out, and perhaps it may not be too much to anticipate 
that in the progress of years facts enough might be collected on which 
to base a prognostication of disease. 



The diagrams will now explain themselves. All that is necessary to add 
is that the small figures below each weekly rainfall signify the number of 
days on which rain fell in appreciable quantity. 
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No. 4. — Report, by Mr. William W. Wagstaffe, on the Quajjtitt 
and Kinds of Venereal Disease under Treatment at certain 
Charitable Institutions in London. 

In the following report the term (-V) syphilis hns been applied to (1) 
the infecting chancre and its results, dividing these latter into (2) con- 
stitutional and (3) hereditary. The non-infecting or soft chancre (B) as 
not producing any necessary effects upon the health of the individuals 
or their children, but being a mere local disease, has been separated 
from the other venereal affections ; and (C) gonorrhcea as being a disease 
distinct from the others, and of more or less special character, has been 
placed by itself. The term " Venereal " has been used to embrace all the 
above affections, syphilitic and non-syphilitic, which are traceable to 
contagion. Cases of doubtful character have been excluded from the 
accompanying tables, but they were not in sufficient number to materially 
influence the results. 

In order to obtain a fan* statement of the proportion of cases of 
venereal disease among the London sick poor, I have, in accordance 
with instructions, visited one or more of each of the different kinds 
of institutions which minister to the relief of such persons ; general 
hospitals, special hospitals, dispensaries, and workhouse infirmariefl. 
From the more important of these institutions I have, with the 
willing permission of the authorities, obtained the returns personally, 
and am responsible for the diagnosis of the venereal disease in the cases 
upon which the tables are founded ; and in other instances, where I was 
myself unable to attend, returns have Ix^en promptly supplied by the 
authorities or by trustworthy observers attached to the institution. 

In regai'd to the cases included in this report, it may be stated that 
only those have been entered as venereal, where the disease for the relief 
of which the applicant presented himself was due directly or indirectly 
to some form of venereal affection, and no entry has been made of those 
who at some previous time in their lives have had one or other kind of 
such disease. In fact, it would be next to imi>ossible to arrive at the 
truth if the latter line of inquiry had been taken. 

It has been thought better to keep separate the returns for disease 
among out-patients from those referring to the in-patients of the difierent 
institutions, as the class of patients differs materially in the two cases; 
and also, since the returns which have been previously published on this 
subject have refeired to special departments, to give the full statistics 
of the different departments into which the out-patient practice is 
divided.* 

It has also been felt desirable, in order to obtain a correct notion of 
the proportion of each sex affected with venereal disease, to distinguish 
males, females, and children as far as possible. This, however, was proved 
to be a difficult matter, for in none of the hospitals or institutions visited 
is this distinction ordinarily made. In the majority the returns we 
given imder the two headings of "male" and "female," and ihe 
children in some cases are entered according to their sex, and in others 
are numbered with the women. In some institutions there is not even 



* The tables printed in this report are summaries of more detailed tabks alfo 
presented. 
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this distinction made, and a return is made in mass of the number of Appendix. 
patients seen, regardless of their age or sex. The limit of age for — 
" children '* for the purpose of the inquiry has been assumed at about S?'|il 
14, or rather puberty, as (although in two instances acquired venereal Qf^antUu ire 
disease was seen at the respective ages of six and ten, one from rape) of Veniw 
it was considered that the age of puberty best marks the time below m iMndcm 
which the direct acquisition of any venereal affection is improbable. IntHtHtiont^ 

In making these inquiries I have in the case of out-patients taken the ^y ^^' ^aJ^' 
proportion of venereal disease among the whole number of patients pre- *'^^"*^ ' 
senting themselves during a definite time, one week at the large general 
hospitals, and two or three days at the dispensaries, and have as cad*efully 
as possible avoided counting any patients, whether venereal or non- 
venereal, a second time, when they attended more than once during the 
time that institution was under ol^rvation. In regard to in-patients, 
I have followed my instructions in taking the proportion of venereal 
among them on single days only. 

It seems to be the general opinion among the medical officers that the 
amount of venereal disease (especially among in-patients) is not so large 
at the present season of the year (August) as during the winter months, 
and the explanation given is that during the summer, and especially at 
the present time, men and women do not care to give up the time neces- 
sary fer treatment in or out of doors, when the plentifulness of harvest 
and other work gives them the chance of earning good wages. This 
reason^ 'however, would account for a diminution in the total number of 
pati^nto, as well as in those affected by the particular class of diseases in 
question, so that the ratio of the one class of total sickness might be the 
same as usual, except in one respect, viz., that a much larger proportion 
of men would probably be drawn o£f by the summer full work, and as 
the per«centage of venereal is much higher among them than among 
women attending as patients, in this manner the total proportion of 
venereid disease may be somewhat lessened during the summer season 
among such patients. 

Returns have been obtained from among out-patients at the following InstitutioDs 
institutions : — St. Bartholomew's Hospital, St. Thomas's Hospital, «ndep obser- . 
St, George's Hospital, for one week each ; Royal Free Hospital, for ^*^>o°* 
four days ; Western General Dispensary, for two days ; Finsbury Dis- 
pensary, for three days ; Farringdon Dispensary, for thi*ec days ; Surrey 
Dispensary, for 2 days ; Stanhope Street Dispensary, for two days. 

And from among in-patients at the following : — St. George's Hospital, 
London Hospital, Royal Free Hospital, Female Lock Hospital, Male 
Lock Hospital, Lambeth Workhouse Infirmary, St. Pancras Workhouse 
Infirmary. The returns [from these, as before mentioned, have refer- 
ence to the patients actually under ti*eatment on one single day in each 
institution. 

Out-patients: (1) of Genebal Hospitals. (hu-patienu. 

General 
Although not within the immediate objects of this inquiry, it cannot hospitals. — 

130 out of place to give prominent notice here to the deficiency of reliable Dcrtficiency of 

records of the out-patient practice at all the public medical institutions ^liable records. 

visited. 

For the purpose of clinical instruction such records would be most 
valuable^ and in fact are almost essential to that fonn of teaching, and 
in inquiries of the nature of the present one they would also be of the 
utmost value. For either use, it is of course necessaiy that their cor- 
rectness should be guaranteed by proper supervision. At the present 
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Appendix, time none even of the general hospitals which were vbited possessed the 

— means of showing, with any approach to accuracy, the proportion of 

No. 4. any kind of disease treated among its out patients. A rough entry-book 

o t'tl^A- ^^*® certainly sometimes kept, but the entries in this were, in the 

of^Venereai T^^joritj of cases, made by junior students, or else by non-medical 

in London officials, and in neither case was there any attempt at exactness. There 

Institutiotis, appeared to be no one whose duty it was to overlook these records, or 

h^ Mr, W. W, to compile any results from them. 

Waffstaff e. p^j. the following out-patient statistics, all the departments into which 
that practice is divided have be<?n included ; but it has seemed advisable, 
in recording totals, not to take into consideration the cases of primary 
accident, i.e., those applying shortly after an accident has happened, as 
such patients are not of a class fairly comparable with the rest of hos- 
pital out-patients. The totals on the Out-patient Tables, relate, there- 
fore, to patients suffering more or less directly from what may be termed 
" disease," in contradistinction to accident. 
Tabulation of Six tables (I., la., lb., II., Ila., III.) have been prepared from the 
returns. results obtained from the out-patient practice of general hospitals and 

dispensaries. Of these, tables I., la., lb., refer to general hospitals 
only ; tables 11., Ila. to dispensaries ; and table III. combines the 
results obtained from the inspection of the total out-patients (9,363), seen 
at both classes of institutions. The different departments of out-patient 
practice at general hospitals, which have, for reasons before stated, been 
kept distinct, are as follows : — 1 . Sm*gical out-patients, under the care 
of the assistant-surgeon ; 2, surgical casualties ; 3, ophthalmic patients; 

4, medical out-patients under the care of the assistant physician; 

5, medical casualties ; 6, special department for diseases of women and 
children ; and 7, department for skin diseases. The sexes havo been 
distinguished, and children separated from women, where such a course 
has been found possible. 

Except where otherwise stated, the returns have been obtained by 

myself. 
Sources ft^m The following are the points which it appears necessary to note con- 
irhence retnnis ceming the specialities of the out-patient practice at each hospital 
obtained. visited ; and here I desire to record the names of the gentlemen to whom 

I am indebted for assistance in each department. 

St. Bartholomew's. — Five departments formed the subject of inqniiy it 
this hospital, and I have to acknowledge with pleasure the readiness vitii 
which all the officers of the institution assisted me by giving information, 
and by putting their patients at mv dispossd for examination : — 1, the surgiciJ 
out-patients' aepartment, under tne care of the assistant-suigeon, and in- 
cluding the ophtnalmic and aural practice ; 2, the surgioEd casualty department 
The patients here were very numerous, and were carefully tabulated by the 
house surgeon ; 3, the medical out-patients were noted by the assisiaot 
physicians in attendance (Drs. Southey, Church, and Gee); 4, the medial 
casualties ; and 5, the department for diseases of women and children included 
no cases of venereal disease, as such are at once transferred to the surgical 
authorities. 

St. Thomas's Hospital. — Seven departments are reoogniied here amoof 
the out-patients. 1. The surgical out-patients under the care of the assistant- 
surgeons. 2. The surgical casualties under the care of the house surgeons and 
dressers in which the returns were rendered by the former. 3. llie ophthahnie 
out-patients. 4. The medical out-patients, for the accounts of which I tn 
indebted to Dr. Clapton, the assistant physician. 5. The medical casualties leeo 
by the resident medical officer or his assistant. 6. The department for i^ 
diseases, the returns from which are furnished by Dr. Bristo^-e. 7. The obskctzie 
special children's department under the care of Dr. Barnes and Dr. Gerrii^ 
who supplied the retmrns for this department. 
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St. Gsorob's Hospital. — At this hospital ^ve departments are recognized Afmehdxx. 

among the out-patients. 1 . The surgical out-patiento under the care of the 

assistant-surgeons. 2. The surgical casualties comprise only accidents and ^o. 4. 

emergent cases, and are therefore not taken into consideration in the statistics. On the 

3. For the return of medical cases I am indebted to the kindness of the assistant ^«»'»(y> frp» 

physicians (Drs. Dickinson and J. W. Ogle). 4. The women's special depart- ^Z ^^"^real 

ment under the care of Dr. J. Clarke, showed no cases of venereal. 5. The j?" •f*'*?*"* 

ophthalmic out-patients. huH^^W^W 

The proportion of venereal is rather less among the assistant surgeons' WaiJiailf' 

surgical out-patients than at cither of the other two general hospitals, ( 14 per offuoffe. 
cent, against 17 and 23 per cent.,) and this is more marked among the males of 
this department, for it will be seen that at St. George*s 2/ per cent, of males 
are a£Pected against 37 per cent, among the assistant-surgeons' out-patients at 
St. Bartholomew's and St. lliomas's. 

Royal Free Hospital. — ^The surgical out-patient here comprised an 
unusually large number of venereal cases in comparison with other general 
hospitals. At this institution there seems to be a tendency to make a speciality 
of tnis class of diseases, owing partly to the original associations of the place,'*' 
and partly to the fact that the name and reputation of the hospital lead many 
to suppose no questions are asked and no trouble is necessary in order to obtain 
relief as an out-patient. 

The per-centage of venereal among the surgical males here rises to nearly 
50, or one out of every two seen, and for all sexes and ages in this department 
to 37 * 34, or more than one out of three ; while the total per-centage for all sexes 
and departments among the out-patients reaches to over 17 per cent. 

The notes of the cases occurring on the medical side were made by Dr. 
Keagey, late of St. Thomas's Hospital, who was present during the four days 
this institution was under observation and fully satisfied himself of the correct- 
ness of the details collected. 

Among the surgical casualties no cases of venereal occurred. 

OXTT-PATIENTS (2) OF DISPENSARIES. 

Beturns were supplied from the following : — 1. Western General DispemarUt, 
Dispensary, Marylebone Rood, by Mr. John Waller, the Besident 
Medical Officer, 2. Finsbury Dispcnsai*y, Woodbridge Street, by Mr. 
lie wis J. May, Resident Medical Officer. 8. Farringdon Dispensary, 
by the Medical Officers. 4. Surrey Dispensary, by Mr. F. W. Smith, 
House Surgeon. 5. The Public Dispensary, StarJiope Street, by Mr. 
H. Morris, M.B., House Surgeon. 

A much smaller proportion of venereal disease is to be noticed in Why propor- 
these returns than in those from the general hospitals. The expla- tion of venereal 
nation, however, of this is a]>parcnt. In all the dispensuries^ the pro- disease among 
duction of a Governor's letter is necessary before a patient can be seen ^^^^ ^® small 
by the suiigeon or physician, and a large number, if not the majority of 
the patients arc connected by ties of dej)endencc with the donors of the 
letter. Persons suffering from contracted venereal disease will hesitate 
to seek for a letter under these circumstances with the almost absolute 
certainty of being asked by the governor the nature of their malady, 
especially when hospitals are at hand offering treatment without fear of 
this disease becoming known elsewhere. 

This reason bears upon all dispensaries, and in addition there is among 
most of them a rule, expressed or traditional, that primary venereal 
affections are not fit objects for the charity of the governors. 

The proportion of cases of hereditary syphilis at dispensaries may Hereditary 
probably be looked upon as more coiTect for sick children generally, syphilis. 

* The hof|ntaI was founded ostensibly for the rdief of the most destitute poor, who 
eould not get letters of recommendation to the other hospitals ; and of this class of 
penons prostitutes formed a notable proportion. 

P 2 



No. 4. 

Oathe 

QuaBtili/, ^. 

qfVenereai 
in London 
Inttitutiota, 
hs Ur. W. W. 
Wagtaffe. 







3b 


»..= 


% 




i 


► -■ 








BS 


«*°s 


3 




1 - 


-s 








't. 


2-==|a 1 




l^ 


¥ 


— • 


- 














Ur 




— — 


— 


































. i 


|i 


-" 


" 




1 


is 


.„_ 


- 




-s 


e«^« 


- 




"S 


_ = = = 


- 




. 1 

^1- 


|l 


— • = 


= 


i 


55 


= ..= 


• 










s 


(- 


•■l^ 


"-"* 


" 




^ . 


B^B = 


, 
















la 


.... 


• 




III 


it 


.... 


. 




4= 


-B 


.... 


" 






»3 


0=D* 


' 




if?- 


h 


-"- 


" 1 




i^ 


...- 






\i- 


*l 


.■«* 


. 




* 


>: 


. — . 


o 












1 ■■■ 1 










1 


1 .lis 






1 Hs 
lllls^ 







i i 

if 



*?^5 


^ 1 
F1 


& 


"2" 


^i.is 






< 


m- 


8 


-i' 




P!° 


% 


=»?= 


I 


« 


* { 


. = B* 


sl 


??r? 


l\ 


=ss' ri 





85 



here than at a lai'ge general hoApital, where a comparatively larger 
number of acute cases is received, and where it is much more difficult, 
without the employment of special means, to separate accurately the 
number of children from the rest of the patients seen. It will be 
observed in the return that 4*83 per cent, of the sick children applied 
with disease ti'aceable to syphilis in their parents. 



SUHMABY OF OBSERVATIONS ON OuT-PATIENTS. 

From the preceding tables it is evident that in the three general 
hospitals (St. Bartholomew's, St. Thomas's, and St. George's), which 
represent most fairly the general hospitals of the Metropolis, a great 
difference exists in the several departments in regard of the prevalence 
of venereal disease. By far the greater proportion appeal's in the 
surgical practice (including surgical out-patients, surgical casualties, and 
ophthalmic out-patients) and a statement to the public of returns derived 
from such surgical out-patients alone would considerably exaggerate the 
prevalence of venereal generally among the sick poor of London. At 
St. Bartholomew's for instance, the proportion of venereal among 
surgical out-patients is over 23 per cent., whereas among the out- 
patients generally, excluding primary accidents it is just over 8 per 
cent. A similar difference is also observable at the Royal Free Hos- 
pitaL The returns from the dispensaries do not satisfactorily separate 
the medical from the surgical practice, but the same proportionate 
difference would probably not be found, as there is not usually the same 
care in distinguishing between the two classes of cases. 

Although much larger numbers of patients always attend on the early 
days of the week, I do not find that the proportion of venereal cases 
among them is appreciably different. 

The three large general hospitals agree very closely as to their results 
as the following per-centage figures will show. 



AlTENOIX. 

No. 4. 

Onihe 

Quantity, ffc. 

of Vetiereal 

inLondM 

Institutums^ 

hy Mr. W. W. 

WtMffstaffe, 

At hospitals the 
proportion of 
venereal disease 
is very dif- 
ferent in dif- 
ferent depart- 
ments of out- 
patients. 



Close agree- 
ment in the 
returns from 
the general 
hospitals. 



Disease. 


St. 
Bartholo- 
mews. 


St. 
Qeorge's. 


St. 
Thomas's. 


Royal 
Pree. 


Gonorfaosa 
Soft chancre 
Syphnis - 


8*82 

•80 

3-51 


2-05 

•58 

4-59 


2-85 

•52 

8-71 


7-58 
1-67 
7-92 


Venereal generally 


8-14 


7-22 


7-09 


17-17 



Compared with these the Boyal Free Hospital presents a much larger 
per-centage, and the increase seems nearly equal in the three classes into 
which venereal disease is divided. 

The retom from dispensaries gives a total of gonorrhoea 1'14 ; so^ 
chancre, '48 ; syphilis, 2*19 ; giving a total per-centage of venereal, 3*78. 

The total results of the foregoing returns from the out-patient depart- 
ments of different institutions collectively are embodied in Table III., by 
which it will be seen that of 9,363 out-patients in all departments of all 
the charitable institutions visited, 8*71 per cent, weie affected with 
venereal disease of some kind, and of these 3*68 were gonorrhoea, -81 were 
soft chancre^ 4*21 were syphllia. 
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In-patients op Gknebax Hospitals and Workhouses. Appendix. 

The returns of in-patients affected with venereal diseases in different Na 4. 
institutions are not sufficiently comprehensive to afford a basis for any On the 
general deductions. I have therefore simply given the results in the Q^^f^^ity^ jfc 
Tables IV. and IV a.— Table IV. showing the total numbers, and IV a. ^/ jr^SS' 
the proportions per cent., and have not attempted to combine them. ^HMiuu^ 
A more extended inquiry would be necessary before a fair judgment of the by Mr. ^^n» 
proportion of venereal disease among the in-patients generally of London Wagstaffe, 
hospitals could be formed. The plan has been adopted of taking the -;— 
actual number of patients in hospital on a particular day, noting the ^'P(^tierUs.^-» 
number of venereal cases found among them ; so that the returns repre- ]^^^' ^tama, 
sent the proportion of venereal in hospital on a specified day. ^ere taken. 

For the return from St. George's Hospital I am indebted to the surgical Sources firom. 
registrar, Mr. Wm. Leigh, and may state it is his impression that the propor- whence 
tion at the present time is rather below their average of such coses. obtained. 

At the London Hospital the returns were made by the registrars (Mr. Tay 
and Dr. Woodman), and they too are of opinion that their present number of 
venereal cases is smaller than usual. St. Bartholomew's and Guy's Hospitals 
have furnished no returns. At the Royal Free Hospital, there is an even 
greater proportion of venereal cases among in-patients, as compared with other 
general hospitals than was noticed among the out-patients, but this is not 
surprising when of the only two female wards in the hospital one is exclusively 
devoted to venereal affections. 

From the two workhouses of Lambeth and St. Pancras, I have with the 
permission of the authorities personally investigated the venereal cases among 
the inmates of the infirmaries, and the great difference in the results obtained 
requires some explanation. Lambeth shows a per-centage of 2 '53 venereal 
cases in the infinniary, while in St. Pancras it amounts to 10 ' 6. In the Lambeth 
Infirmary, however, the proportion of venereal to total diseases is due to the 
fact that a much larger proportion of cases of senile debility are lodged there 
than at St. Pancras; in fact, the excess in the actual number of inmates in 
Lambeth Workhouse Infirmary over those in St. Pancras is completely made 
up by patients suffering from old age rather than from any actual disease. In 
the former, the number of patients in the infirmary is 315 out of a total of 944 
in the workhouse, while at St. Pancras (the old people being lodged else- 
where) only 132 out of 1,645 are infirmary patients. If the proportion of 
venereal cases to the whole number of inmates be taken, the results for the two 
workhouses would be found almost identical, being 0*84 per cent, for 
Lambeth^ and 0*85 i^er cent, for St. Pancras. 

Patients of Special Lock Hospitals. 

In order to obtain fm-ther materials for determining the quality of Special 
prevalent venereal disease, I have applied for and obtained returns hospitals. 
from the Female Lock Hospital and from the Male Lock Hospital 
through the kindness of their respective medical officers, Mr. F, J. 
Marshall and Mr. C. H. Lister. 

Mr. Berkeley Hill has also forwarded me a report of the out-patients 
under his care, from the commencement of the present year to June 
dOth. 

From these it would appeal* that the number of cases of gonorrhoea 
among in-patients at the special hospitals reported upon was pix)portion- 
ally much greater than any other forms of venereal. The out-patients 
have not been classed in Mr. Hill's returns in the same manner, but 
simply into syphilitic and non-syphilitic, and show a proportion 41*5 per 
cent, of the former against 58*6 per cent, of the latter. Tables setting 
out in detail the hcta about the nature of the venereal diseases treated 
at these hospitals accompany this report. 
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Table V. 
In-Patient3 of Lock Hospitals. 



Female Lock. 



Malo Lock. 



Total number of patients- | 



GonorrhoBa or complica- 
tions. 

Soft chancre 

Syphilis, acquired 
Ditto, hereditary 



1 


p. 


cn. 


M. 





123 





15 





61 





2 





28 





7 





34 





6 















F. 




















cn. 




Out-Patients op Lock Hospitals. 



Total. 



138 



Under Treatment during six months at the Female 

Lock Hospital. 



Number of patients 

Non-syphilitic - 
Syphilitic 



370 I Proportion 
percent. 



157 
221 



41*53 
58-47 



63 

35 
40 




Apfkndde. 

No. 4. 
On the 

ProDortion Q^jontity, fc. 
lier cent. 0/ Venereal 

in London 

InMtUutkmMf 
by Mr, W. W 

Wafftiaffe. 



45-65 

25-36 

28-98 





General Obsebyations. 

The foregoing returns have reference to the amount and kinds of 
venereal disease observed during a certain time at various charitable 
institutions in London ; and it may not be amiss in conclusion to give 
an approximate of these proportions among the total sick poor of the 
metropolis. 

Confining the term " sick poor " to such as receive medical relief Definition of 
giatuitouslj at public institutions, and at the hands of the poor law *he term " dek 
administrators, it will be necessary, in order to obtain an idea of their P^^* 
/lumbers, to take them as follows: (A) those relieved at general 
hospitals, (B) those relieved at dispensaries and special hospitab, and 
(C^ those receiving parochial medical relief. 

The calculation of the total numbers relieved by these different means Estimatioii of 
can only be an approach to the truth, for in many instances no returns total numben 
are published or kept; in others there is no attempt whatever at ac- yfJi^ ^JSSL 
curacy ; while at many of the charitable institutions there is a tendency .^ji^^ 
to greatly overstate the amount of real work done. From the actual 
returns where obtainable, and from other sources where no returns are 
made, it seems that the following will represent the total number of sick 
poor relieved during the year : 

(A) At general hospitals, as shown by their returns 554,450 

(B) At special hospitals and dispensaries, as shown 

by their returns ... - 800,000 

(C) By pai-ish medical officers (calculated) - 180,000 



Total 



- 1,534,450 



. It appears further that those hospitals and dispensaries which have 
been the subject of thb report minister to the relief of a very large 
pro]K>rtion of the sick poor contained in classes (A) and (B)— as much, 
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in fact, as 25 i)er cent., or one-fourth. But it will evidently be incor- 
rect to give tlio proportion of venereal diseases which occur among these 
patients (A) and (B) as the proportion of venereal diseases among the 
total sick poor of the metropolis. It will be necessary to add 25 per 
cent, of the parochial sick (C) before fan- deductions can be made. It 
would be a matter of considerate difficulty however to give the return 
of this class of cases (C) with accuracy ; it would require greater time 
and labour than the results to be obtained would counterbalance. But 
I have computed it, I think not unfairly, by obtaining a retm*n from each 
of the medical officers of one of the largest unions (Lambeth). From 
these it would seem that 0*33 per cent, of the population, or one in 300, 
receive relief from the parochial medical officers in an average week. 
Taking the population to be about 3,000,000, it will follow that about 
9,900 are weekly under the hands of the parish medical officer, and one- 
fourth of this number, or 2,475, must bo added to the con^espouding 
fourth of hospital and dispensary patients included in this reiK)rt.. 
Venereal in these parish out-patients is not treated by the parish doctor, 
but is accounted for in various hospital returns. 

The following will therefore represent a weekly return of the number 
and proportion of venereal cases during alx)ut a week's observation of 
in-patients, out-patients, and parish cases among about one-fourth of the 
whole population of the metropolis : — 



Class of Patients. 



In-patients of hospitals, dispensaries, 

and workhouse infirmaries - 
Out-patients of hospitals and dispensaries 
Parochial out-putients ... 



Total Xurabcr 
ru[)orted on. 



Xumber of 
Venereal Cases. 



Totals 




Proportiou of.. 
Venereal Cases 
per ceut. 



7-16 
8-71 




6-92 



Proportion of 
iTl^hilitic and 
noii7«jphilitic 
case* arranged 
aoQpidingto 



So that 6*92 will probably represent the per-centage of the sick poor 
population aflfected with some form of venereal dL:»ease, syphilitic or 
non-syphilitic. 

If we inquire a little further, and distinguish the non-syphilitic from 
the syphilitic forms of disease^ and separate men, women, and children 
into different groups, we may obtain the following i-esults ; — 



Total. 



Males. I Females. I ChUdi-«n. 



Total number of patients reported on - 13,151 i 4,935 



Of -which there were sufifering from 
(a) Non-syphilitic forms of venereal 

disease. 
(6) Syphilitic - - - . 

Totals ... 

Or expressed in per-centages : 

(tf) Non-syphilitic - - - 

(A) Syphilitic 

Total 



445 
465 



357 
247 



910 



C04 



3-38 
3-53 

6'92 



7-23 
5-00 

12-23 



6,647 



88 



180 



1,569 



38 



268 



38 



1*32 

2'7l 

4-03 




2-4S 

S-4S 
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If this report be considered extensive enough (and it comprises about Appsmoxx. 
a week's observation of presumably one quarter of the sick poor of .-t— ^ 
London) to warrant general deductions being made, it may be inferred r^^' 
that among the million and a half of poor population of the metropolis "Quantiiy^ Set 
who receive medical relief for disease at hospitals, dispensaries, work- of Venm'S»i 
houses, and at the hands of the parochial medical officers during the . hi Londom 
year, nearly 7 per cent., or about 1 in 14, are affected with venereal Institutiont 
disease of some kind. These numbers, it must be remembered, do not ^ w'»^ki! 
include midwifery cases. °^ •* ^' 

The amount of true syphilis is slightly in excess of the non-infecting 
forms of venereal disease, but the contrary holds good when men are 
considered ai)art from women and children ; for among this sex the per- 
centage of non-syphilitic stands at 7*23 against 5*00 per cent, of 
syphilis. By far the larger proportion of venereal disease is to be noted 
among the males, the returns showing three times as much among them 
as among females. The pro|)ortion of hereditary syphilis among children 
cannot, I am afraid, be satisfactorily deduced from these tables, as no 
cases have been reported in the parochial returns. In order, however, 
to obtain some data for a rough estimate of the quantity of hereditary 
syphilis among the sick children of the class that would frequent hospitals, 
the published statistical returns of the Great Ormond Street Hospital have 
been examined, and it appears that of 118,590 children treated there 
as in and out patients during the last ten years, 1,786, or a proportion of 
nearly 1^ per cent., are recorded to have been syphilitic. 



No. 5. — Further Report by Dr. Sanderson on the Inocdlabilitt No.6. 

and Development of Tubercle. On the 

InocultUnH^ 
In my last report I expressed the opinion, in terms as definite as my frc. of 
observations seemed to justify, that the disease produced by tuberculous TubenU^ 2>l 
inoculation might be regarded as an overgrowth in the affected parts of Sanae rn 
those structural elements which they have in common with the pulp 
contained in the alveoli of the lymphatic glands. I had also found that 
the structural alterations in which the disease manifested itself were Summary of 
remarkably constant in their character and development — consisting of 00"*^^^^^ 
(1.) Induration and suppuration of the subcutaneous connective tissue at igg^ report, 
the point of insertion, attended with the formation of secondaiy nodules 
of induration of the same tissue in the immediate neighbourhood. (2.) 
Enlargement, induration, and caseous degeneration of the lymphatic 
glands in relation with the seat of primary infection. (3.) Appearance 
of nodules in the lungs, having to the naked eye the translucent aspect 
of grey tubercle, though differing therefrom in structure. (4.) Enlarge- 
ment of the liver, coijsequent on interstitial growth of new material 
between the lobules. (5.) Hypertrophy of the spleen. (6.) Formation 
in various parts of the peritonaeal surface of nodules, consisting of ele- 
ments anatomically identical with tliose naturally to be found in the 
affected parts. 

Ab regards the conditions of infection, I had concluded from experi- 
ments that in rodent animals the tuberculous process may originate not 
merely by the inoculation of tubercle, but by any irritation of the requi- 
site intensity applied to the subcutaneous tissue, and that any external 
injury, provided that the animal survives its immediate effects, is capable 
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of becoming the first link in a chain of pathological changes which 
cannot be distinguished from those produced by the insertion of tuber- 
culous material. In correspondence with this inference, I had found 
that in almost everj animal inoculated, suppuration had occurred at the 
point of insertion, a fact which seemed to indicate that, however specific 
might be the characters of the subsequent stages of the process, tho 
chai'acteristic phenomenon of common inflammation attended its origin. 
Had abscesses been found at the seat of inoculation in every case, I should 
have been compelled to believe that the formation of pus was essential. 
But it was not so, for in some of the animals there were no abscesses. 

The facts from which I had concluded that tuberculosis may originate 
traumatically, although veiy limited in number, were of so positive a 
nature that I ventured to state that the results of tuberculous inoculation 
could no longer be regarded as necessarily dependent on any property or 
action possessed by the inoculated material in virtue of its having been 
taken from a tuberculous individual.* The truth of this inference has 
now been completely estabHshed by the experiments of two of the most 
competent observers. Dr. Wilson Fox, Professor of Clinical Medicine 
in University College,! and Dr. Cohnheim of Berlin. The following 
paragraph contains a summary of their results, which ai*e the more valu- 
able as they were arrived at altogether independently and without 
knowledge either of each other's inquiries or of mine. 

From the tabular summary of Dr. Fox's experiments (11 7 in number), 
it appears that of 70 animals inoculated with various products derived 
from bodies of non-tuberculous patients, about half (34) became tuber- 
culous. In addition^ five animals were inoculated with putrid but 
originally healthy muscle, and four of them became in like manner 
tuberculous, as was found when they were killed at various periods from 
84 to 122 days after inoculation. Of seven animals in which setons or 
other mechanical irritants were introduced under the skin, two became 
tuberculous.^ This research, no less remarkable for the accuracy and 
completeness of the anatomical details than for the conclusiveness of the 
experiments, was followed only the other day by another in Berlin, 
which although of similar nature appears by internal evidence to have 
been conducted in entire ignorance that several of the questions in- 
vestigated had already been completely settled in England. Drs. 
Cohnheim and Friinkel, for the purpose of obtaining an answer to the 
question, "Does artificial tubercle owe its origin to a specific virus ?"§ 
introduced into the peiitonaeal cavities of guinea pigs portions of various 
tumours (carcinoma^ sarcoma^ condyloma, &c.), as well as of healthy but 



* With reference to the traumatic origin of tuberculosis in the guinea-pig, another 
possibility claims consideration, namely, that of the influence of the air and of the 
organisms which it contains. It has not yet been proved that injuries, which are of 
sach a nature that air is completely excluded from contact with the iigured part, are 
capable of originating a tuberculous process. The following experimental resolu seem, 
indeed, to suggest that they may not be so. Setons steeped in carbolic acid were inserted 
in 10 guinea-pigs on the 24th of September 1868, each animal receivlDg two. At the 
same time extensive fractures of both scapulae were produced in five others, care being 
taken not to injure the int^ument No tuberculosis or other disease of internal oraans 
has resulted in either case. 

t " On the Artificial Production of Tubercle in the Lower Animals.*'—- London : 
McMillan & Co., 1868. 

X It is of importance to note that all these experiments were completed before the 
appearance of my last report 

I Cohnheim and Frankel Untersuchungen Uber die Uebertrigbarkeit der 
Tobercnlose auf Thiere. Yirch. Archiv. Bd. xly. 1868, p. 816. 
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pai'tly decomposed tissue. Subsequently they employed in the same way Appehdd 

a variety of insoluble inert substances, such as blotting paper, charpie, 

gotta percha, caoutchouc, vulcanite, &c. In those animals that survived o^'#fl 
the immediate effects of the injury, emaciation supervened sooner or later, inoaMUit 
and the animals eventually died with tuberculosis of the peritonaeum, ^c, of ' 

liver, spleen, lungs, and other organ.-*, the morbid apj)earances correspond- Tubercle, S 
ing in eveiy respect with tho.se described in my lu«t report. -^« Sanderm 

As regards the bearing of these facts on the general (juestion of the p - "TT 
nature and origin of tuberculosis, 1 concluded from my own observations of artificuSr^ 
that there is no structural distinction between the artificial disea.se and tuberculotis 
human tubercle, so long as the term is confined, as all accurate writers with miliary 
are now accustomed to confine it, to miliary tuberculosis ; but I con- toberculorfi i 
siderod it necessary to maintain a reserve as to its relation with the many ™"** 
pathological processes which are spoken of as tuberculosi.s in the common 
language of practical medicine and surgery. In going so far the two 
distinguished pathologists already quoted have fully agreed with me. 
Dr. Fox says : "I must confess that sceptical as everyone must 
'* natui*ally at first feel on this subject, the cumulative force of the 
" evidence in favour of the tubercular nature of these growths appeal's 
" to me irresistible. We are either dealing with tubercle, or we have 
** before us a new and liitherto unknown constitutional disease of the 
" rodentia, consisting of growths which, in their naked eye appearances 
" and histological charactei-s, correspond with all the essential features 
" of tubercle in man ; which occur not only in tlie organs which are the 
'* chosen seats of tubercle in man, but also in the same parts of those 
" oi*gans ; which have the same vital characters, and the same early degene- 
" rative cheesy changes, not suppuration nor acute softening, and with 
" no marked chai-acters sufficient to distinguish them from tubercle."* 
Cohnheim says, "All the marks by which tubercle is characterized, as 
" such, are present ; the agreement of the product of inoculation with 
" human miliaiy tubei-cle could not be more complete than it is, whether 
" regard be had to its extended distribution, and to the great variety of 
" organs affected, (peritonajuni, pleura, lungs, liver, spleen, lymphatic 
** glands, and even the choroid,) or to its macroscopical and micro- 
" scopical characters." 

In the work done during the past year my first object has been to 
amplify and elaborate the pathological results comprehended in my former 
report, to confirm what was leflb imperfectly established, to elucidate 
what was obscure, and to endeavour to bring the inquiry into more direct 
bearing on the most important of all etiological questions, that of the 
origin and development of tuberculosis in man. 

It has been already said that in the liver, lungs, and some other organs. Structural 
the material which constitutes the new growth presents uniform struc- charactcn of 
tural characters which, although they are met w^ith in many other parts *"^'^^' 
of the body, arc most distinct in the alveolar pulp of lymphatic glands. 
To imply tliis resemblance I proposed to designate these characters by 
the word adenoid. My further inquiries lead me to believe, in the first 
place, that these characters belong much more generally to tuberculous 
growths than I had at first supposed ; and secondly, that those normal 
tissncs which possess them are much more liable to become the seat of 
the tuberculous process than others. To illustrate these points it will be 
necessary not only to refer to my own observations, but to render avail- 
able all the discoveries which have been made during the last six or 
seven years which bear upon the question. 

♦ Fox, loc. cit p. 20. Cohnheim, 1. c. p. 219. 




Aj*iiHJ>ir. Characters and Anatomical Distribution of natural Adenoid Tissue* 

No. 5. The existence of the tissue in question has been for some years 

^ ^H: recoffni^ed by nil minute anatomists. Kolliker first described it under 

iplete elucidation 
Professor His of 
Substanz:'* Other 
histologists speak of it as netzformige or reliaddre Bindesubstanz^ 
Zellengeriisty &c. Kolliker defines the tissue generally as " a reticulum 
" of stiff, pale fibres, comprising lymph corpuscles in its nie&hes, 
'* originating by the combination of branched cells, consisting neither of 
** gelatigeuous nor of elastic substance, but of an albuminous compound, 
** soluble in caustic alkali, but not in boiling water." 

Reticuhu* cytogenic tissue is to be found in the lymphatic glands, in the 
spleen, in the neighbourhood of the ducts of the liver and of the bronchi 
in the serous and mucous membranes, and in the medulla of bone. I 
proceed to refer to its character and distribution in most of these 
organs, 
roetnre of the The structure of the lymphatic glands has been understood by ana- 
snoid pulp tomists only for a short period.f A few years ago it was supposed that a 
the lym- lymph-gland consisted essentially in a network of finely-divided lymphatic 
atic glands, vessels, compacted into a dense mass by cellular tissue, and abundantly 
supplied with blood vessels. It was imagined that the afferent lympha- 
tics divided into minute branches which, after forming an intricate 
plexus in its interior, combined again to become the efferent vessels. 
Somewhat more recently it was recognized that the afferent lymphatic 
channels were not continuous with the efferent as such, but that they 
lost themselves in certain holes filled with cells, since called alveoh', from 
which the efferent vessels took their origin. The first step towards a 
more exact knowledge of the subject w^as taken in 1852-53, "when 
Briicke J and Bonders § showed that these holes were not mere dilata- 
tions of lymphatics, but that they contained structures of considerable 
complication ; that in addition to the lymph corpuscles, which were before 
thought to be the sole occupants of the alveoli, each alveolar cavity is 
permeated by a network of transparent fibres. They further showed 
that this network is so arranged as to fonn a fiask-shaped body (since 
called by His an ampulla), the contour of which corresponds to that of 
the cavity (alveolus) which it occupies, being,' as it were, suspended in it 
by delicate strings of transparent connective material which stretch across 
the space between its outer surface and the inner surface of the alveolus. 
Thus the structure of the medullaiy substance of a lymphatic gland (in 
the part in which the alveoli ai'e) may be described as foDows : — 
It consists of a number of fiask-shaped cavities, commnnicaling 
with each other by their necks, enclosed in a meshwork consisting of 
beams and septa, all of which spring from the general capsular invest- 
ment of the gland, and tend towards the hilus. These have for their 



♦ Kolliker, Ilandbuch der Gewebelehre des Menschen, pp. 58 and 64. Trof. W. 
Hifl, Beitrage zur Kenntn. der zum LjTnphsystem gehorigen Driisen, p. 65. 

t If it were necessary to seek for a reason for introducing these details into this 
Beport, I should find it in the fact that even in the later editions of English text books 
of physiology the structure of the lymphatic glands is still described at it was known 
to anatomists of 20 years ago. 

% Briicke, Sitzungsberichte der Akad. der Wissenschaflen zn Wien. March 1853, 
p. 429. 

§ Bonders, PhysioL des Menschen, Band I. (Theile's translation), p. 318. 
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exdneiTfl functioa to support and enclose the more impotiant and m(»« Appnmnc 

delicate atmctures whlcb are contained in the alveoli, as well na the 

Ijmph vessela and blood Tcssels whicli belong to them. Thus the alveoli ""■ *• 
idong with the tubulai- channele of communication betweea them form r^^^^jfef, 
one man^-chambcred cavitj, which cavity is occupied by a structure of *c, q/" * 
the same contour aa itself, attached to it, as I have said, by inuumerable Tuttn^, J) 
threads or bands of extreme tenuity. This compound body might be Dr. r 
compared to a bunch of griipes in which each little stalk joins some 
other, instead of all combining to form one principal stalk ; the stalks 
(which receive the name of medullary cylinders), being attached to the 
communicating chaimels in the same way as the ampullae are to the 
alveoli.* 

Such being tlic general arrangement of the alveoli and their contents, 
it remains to advert to their relations to the lymph stream, and the 
fbrmation of lymph corpuscles, a subject which has a close relation to 
the pathological process it is our present object to study. The ampnils 
as well as the medullary cylinders consist of a network of extreme 
delicacy, the interspaces of which are entirely occupied by lymph cor- 
puscles. The ampulla is not covered by any membranous investment, 
the only difference between the surface and the enclosed pulp being that 
at the outside the meshes are much emaller, and the minute fibres are 
mnch more closely felted together than they are towards the centre. 
Nor is there any distinction, as regards the structure of the fibres them- 
selves, between those which form the fine meshwork of the ampullfe 
ond those which form the fibres by which they are suspended to the 
internal surface of tho alveolus, excepting that the latter are somewhat 



From the examination of glands nafm-ally or artifloially injected it 
has been ascertained that the afferent lymphatic vessels, after they 
penetrate the capsule of the organ, spread over the surface of the 




a, eapaole ; h, dUwplments between the atatoS, all of vhich are'continnou iridi the 
capnle and eonverge at c (owardi the kiliu : d, ampuUa i each ampntta oceaplet an 

. alvtobu, to the munce of which ft Is attached by band* or threads, which erosa the 
lymphatic naiuec ; e, medullary cylinders ; /, afferent lymphatic veawls ; g, effcMat 
lynphatka, onidog at tbe hUai into one tmnk, h. 
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adjacent medullar j substance, finding their way immediately to the 
spaces surrounding the ampullae and their connecting cylinders. How 
the lymph sinuses open into the numerous and minute lymphatic 
branches which combine to form the efferent trunks is not even now 
accurately determined. The fine network of the ampullas is richly sup- 
plied with vessels, the arrangement of which in relation to that struc- 
ture may be seen in Plate IV., Figs. 2 and 3 (see explanation). The 
arteries from which these capillaries derive their supply enter the 
reticular tissue by penetrating the medullary cylinders, and continue 
their coui*se along the axes of these cylinders towards the ampulla, each 
being usually accompanied by a vein. 

From the preceding short sketch of the anatomy of the lymphatic 
glands, which I have verified in its leading particulars in the lymphatic 
glands of guinea pigs, it appears that in then* relation to the adenoid 
tissue which constitutes the ampulhe and cylinders, there is a complete 
antagonism between the lymphatic and blood circulation. Whereas 
the blood capillaries are richly distributed tliroughout the adenoid 
tissue, the lymph stream is separated from it by the densely felted fibres 
within which that adenoid tissue is comprised. 

It is now well known that Peyer's follicles have a structure which, 
although simpler, altogether resembles that of the ampullar of the lymphatic 
glands. A Peyer's follicle is a mass of adenoid pulp of which the pro- 
jecting pait is covered by epithelium, while the convex under surfistce is 
surrounded by a lymph cavity, which can be injected from the lymphatic 
system, corresponding in every respect to the alveolar sinus of a lymph 
gland, the only difference being that whereas no epitheliuro can be de- 
tected in the latter, it has been distinctly made out in the former. Along 
the intermediate zone (so-called equator) the adenoid pulp of tho fol* 
liclo is continuous with the similai* tissue of the sub-mucous layer. 
Peyer's foUiclos, like those of the lymph glands, are abundantly supplie<I 
with capillary blood vessels which have the same airangement precisely 
as in the ampullae. 

Similar adenoid follicles are met with in other parts of the body. 
Thus in the conjunctiva there are globular masses of vascular cytogenic 
pulp ( Trachom-druscfi), each of which is partly suiTounded by a lymph 
sinus, just in the same way as the ampullae of the lymphatic glands. In 
the adenoid follicles of the tonsils and in the follicles at the root of the 
tongue, which in every other respect closely resemble the others, this 
relation has not as yet been made out.* 

In the spleen we have an organ in which adenoid tissue exists in 
larger proportion than even in the lynipliatic glands. Its relation, how- 
ever, to the blood vessels is enth'ely different. It can be readily made out 
in the guinea-pig that, although the largest arteries are sunH)unded by 
common connective tissue, the rest are provided with sheaths of adenoid 
tissue which closely resemble the medullary cylindei-s of the lymphatic 
glands, and that the malpighian corpuscles ai*e formed by the outgrowth 
of these cylindei-s into the foim of spheroidal tubera, which either sur- 
round them or project from them laterally. As is well known, the 
arteries very rapidly divide, first into small arterioles and then into 
minute capillaries, some of which go to the malpighian corpuscles, 
others to the so-called pulp. Of this pulp all that can bo said is that 
it is an exceedingly fine adenoid reticulum, which fills the whole of 



* Bruch, Zcitfich. f. w. Zool. B. iv. p. 297, 1854. 
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the space not occupied either | by the malpighian corpuscles, or bj Appbudix. 
the venous channels which permeate the spleen in all directions. """" 
What becomes of the arterial capillaries in this tissue has been until n^thm 
lately an open question, for it has long been recognized that they do not inoctdabitity, 
communicate directly with the veins. The recent investigations of Jv. q/* ' 
Frey seem to show in the most conclusive manner that they actually lose TuberSe, by 
themselves in the adenoid reticulum through which the blood filtei-s into ^* -^law^enoM. 
the innumerable venous channels which pass in all directions through 
the pulp. It is interesting as well as important to notice that in the 
spleen just as in the lymphatic glands, the thi*ee tissues of which it is 
constituted are not separated from each other by any membrane. The 
whole arrangement of the organ depends on the form of the reticulum, 
which is everywhere of the same nature, differing only in the degree of 
tenuity of the fibres and the size and form of the meshes, so that the 
reticulum of the malpighian corpuscles, of the arterial sheaths and of 
the pulp, constitute but one framework continuous throughout. 

In all the instances hitherto refcn*ed to the adenoid tissue forms Dirtribation of 
whole organs, the functions of which depend on the reaction of the tissue ?^®?®^^ 1""P 
itself on the blood or lymph which circulates through it. But there are ^^ tmuM 
other parts of the body in which the same structure is to be found, not membianef. 
consolidated into masses of definite contour, but scattered in layers which 
for the most part lie underneath or form part of the skin and mucous 
and serous membranes. It is necessary to study these adenoid expan- 
sions^ with reference to the reaction upon them of the tuberculous in- 
fection. The field of research is so lai-ge that the view I am able to give 
of them must be necessarily incomplete. 

In my last report I described certain bodies as existing in relation PcritoniDal 
with the arteries of the omentum of animals infected with tubercle, in the adenoid tisroe, 
form of nodules, vaiying indefinitely in size, the largest being compa- 
rable to hempseeds. From the more minute and careful examination of 
them which I have since made, I have learnt that these visible granu- 
lations ai'e strictly speaking not new growths but ovei'gi'owths, and that 
they originate by the enlargement of previously existing organs, not by 
the development of any heterogeneous structure. These organs have 
been little noticed by anatomists. The only reference which I find to 
them is in the last edition of Prof. Kolliker*s " Handbuch " (p. 603), 
where he describes certain globular prominences consisting of cells re- 
sembling lymph corpuscles along with proliferating epithelium cells, as 
always to be found on the surface of the human peritona9um, and par- 
ticularly of the omentum majus. Further, Dr. Knauff of Heidelberg, in 
two veiy recent papers,* describes certain organs under the designation 
of ** lymphatic nodules," as constantly to be found in many parts of the 
serous membranes, and clearly recognizes the close relation between 
them and miliary tubercle. To these researches I shall have further 
occasion to refer, and content myself for the present with remarking 
that my own observations were complete before I became acquainted 
with them. It is probable that organs of the same kind exist not only in 
the pleura and peritonaeum but also in synovial membmnes, and they 
have a close relation with the villous structures which border the arti- 
cular cartilages. 

In the peritonaeum of the guinea pig I have studied these bodies, 

* Kiiaa£f, Zur Uistologie des Miliartuberkels auf serosen Ilauten (vorlUufige 
Mittheiliing). Centralblatt, Aug. 1 7 , 1 867. Knauff, Ueber das Pigment der Respira- 
tions Orgaue. Yirch. Arch. vol. xxxix. p. 443. 

22528. a 
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Arr^Di^c. chiefly in those parts of the membrane which are the constant seat of 

tuberculous disease, viz., in the omentum and in the double fold of 

No. 5. membrane which encloses the pancreas, and extends from that ghind to the 

T ^uMiU'hi greater curvature of the stomach and the duodenum in its long course 

* Av. of ^^*^™ ^^^® pylorus to the orifice of the pancreatic duct. These layers are 

Tv£avley by continuous in front with those which in this animal go to form the 

Dr, 5aM</€r*on. omentum, a structure which differs widely from the omentum majus of 

human anatomy, both in its position and relations. Instead of stretching 

as a veil over the mass of intestines, it occupies a concealed position along 
the greater curvature of the stomach, to the convex surface of which it 
not un frequently adheres. In order to examine these structures satis- 
factorily, the best method is to open the abdominal cavity from the front, 
and fill it with serum or some other indifferent liquid. By this means 
the omentum, which is of extreme delicacy, can be made to float, and 
thus dissected out without risk of injury. My invariable plan b to 
sever the peritona3al attachments of the spleen and pancreas on all sides 
under liquid, and then to remove the two organs together, and spread 
the membranes on a large plate of glass for examination under the 
dissecting microscope. 

The omentum consists in its most transparent parts of two layers 
of epithelium, enclosing a regular network of connectiye fibres, the 
meshes of which are remarkably unifoim in size, measuring about :f J^ 
of an inch. The epithelium is formed of cells with wavy outlines, each 
containing a spheroidal and finely granular nucleus. These cells cling 
closely to the fibres of the network, never extending o\'^er the empty 
spaces between them, in consequence of which the nuclei project 
visibly from the surface. The relation of the arteries and veins to these 
two essential elements of the structure, viz., the epithelium and the net- 
work of structureless transparent fibres, differs according to their size. 
Tlio smallest vessels, whether venous or arterial, are in immediate 
contact with the epithelium (sec Fig. 2, Plate VI.). The vascular wall 
is connected on cither side with the fibres of the network, with the 
substance of which it appears to be intimately blended. The larger vessels 
are enclosed in sheaths, of which, although they vary considei^bly in 
their structure according as they are studied in the omentum or in the 
mesentery, two principal varieties may bo distinguished, those which 
contain fat cells, and those which consist entirely of adenoid tissue. 
Of the first kind a complete idea may be gained fh)m Plate II., 
Fig. 1, which represents a vascular anastomosis from the mesentery. 
Each artery with it^ accompanying vein is enclosed in a flattened 
cylinder, of which that part which is next the vessels consists of fat 
cells, whereas the external part is of transparent adenoid tissue which 
could not be distinguished from that of a lymph gland. Vessels of 
size intermediate between those last described and capiUaries lie in a 
mass of adenoid pulp, which sometimes forms a tubular sheath of 
uniform diameter, sometimes projects from the serous surface in the 
form of fringed appendages, extending along the course of the vessel, 
or spreading out between the epitheUnl layers. 

Fi'om the masses of adenoid pulp which surround or fringe the 
vessels, to the adenoid nodules previously referred to, the transition h 
easy. These bodies are in fact collections of the very same materii^ 
They occur in the peritonaeum in a variety of forms, of which the 
following are examples ; — 

Form a. Mere aggregations of cells, between the opposed layers of 
epithelium, not supplied with vessels. These occur very frequently 
in the omentum, in some parts of which they exist in great numben. 
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One of them is shown in Plato II., Fig. 3. The lymph corpuscles are APFBRDit. 
seen to be embedded in the substance of the same transparent material — =— 
as that of which the fibres of the omental network are composed, which No. 5. 
have become blended together into a hyaloid capsule of an oval form for ,. j ^. 
then* reception. These non-vascular jiodules are usually much larger " ^ o/" * 
than the one represented, which was selected in order that the whole of T^ereJe^ hv 
it might be comprised within the field -of the microscope. Dr. Sandenmu 

Form b. Collections of cells around loops of intermediary vessels. — - 
One of these is shown in Plate I., Fig. 4. An arteriole after leaving a 
larger trunk runs a short course between two opposed layers of 
epithelium, towards a mass of adenoid pulp. From this mass a vein 
larger than the arteiy returns by the same coui*so. 

Form c. An arteriole (Plate I., Fig. 1 a.) terminates in a labyrinth of 
capillaries not at all unlike a renal malpighian tuft, out of which the 
vein emerges, and after joining another vein from a similar tuft soon 
finds its way to a venous trunk. Other foi-ms might be refcrrc<l to, but 
most of them are modifications of those already described. In intimate 
structure the vasculai* sheaths and isolated masses arc alike. All are 
collections of lymphoid corpuscles embedded in an extremely deUcate 
reticulum and covered with epithelium. 

The epithelium covering the adenoid masses is continuous with the . . 

general epithelial lining of the pcritonaeal cavity, but differs from it 
materially. Plate VI., Fig. 2, illustrates the fact that wherever a capillary 
artery or vein occupies the space between the two layers of epithelium, 
the epithelial elements not only become more or less oblong, but arrange 
themselves in a direction parallel with that of the axis of the vessel. 
When larger vessels lie immediately underneath the surface the same 
arrangement is observed. Fig. 4 on Plato II. shows the epithelium 
covering an arteiy and vein, which ai*e bordered on either side by an 
adenoid, fringe. Over the whole of the fringe the epithelium can be 
traced, but it is seen that the form and size of the elements are different ; 
instead of being large oblong plates with sinuous margins, they look like 
round scales. This appearance corresponds evidently to the proliferated 
epithelium of Kolliker. It is to be found without exception over every 
mass of adenoid tissue when examined by v. Recklinghausen's method ; 
but in preparations stained with carmine it cannot be recognized, the 
nuclei of the epithelial elements when coloured by that reagent looking 
exactly like lymph corpuscles. 

The relation of the adenoid tissue to the vessels has been investigated 
by two methods. In some of the experiments, I injected a solution of 
carmine containing one drachm in two ounces of water, about two hours 
before killing the animal, into the peritonaBal cavity, in the manner 
practised by Prof. Chrzonszczewsky of Kasan. The efll»ct of this pro- 
cess is remarkable ; all the masses of adenoid pulp are coloured, so 
that in those parts of the peritonaium in which they are numerous the 
surface looks as if it were scattered with red dots. Under the 
microscope it is seen not only that the lymph corpuscles are stained, but 
that the veins leading from them are filled with carmine. These 
appearances at first suggested that the distended channels were in truth 
not veins but lymphatics, but on tracing them to their destination I soon 
satisfied myself of their real nature. By this method I also learnt that 
wherever the adenoid pulp is in relation with blood vessels, it is itself 
richly Bupplied with blood. These capillaries are so large that when 
the tissue is examined in glycerine they often seem to constitute the 
whole mass, completely concealing the cells. Whether they communi- 
cate or not directly with the arteries, or like the venous channels of the 

G 2 
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Appendix, spleen receive their blood from intcr-cor[)uscular spaces, seems to mo to 

be a question yet to be determined. With reference to it, it is to be noticed 

No. 5. that the capillaries demonstrated by this method can always be traced 

^Va77i ^^^ efferent venous trunks, but cannot, so far as I am able to observe, 

Sec of ^® shown to be continuous with arterioles, and that the efferent vessels 

T\^ercle bt/ we always either larger or more numerous than the afferent. In addition 
Dr, Sanderson, another fact is to be borne in mind, which although mainly pathological^ 

may not be exclusively so, viz., that the veins leading fi'om adenoid 

masses are, when the latter are excited by the tuberculous infection, 
often filled with colourless corpuscles (see Plates I. Fig. 3, and VIII., 
Fig. 4). So far as relates to the vasculai'ity of adenoid tissue in the 
diseased state, my injections of the diseased parts fi*om the cocliac axis 
show that the tissue is richly supplied with arterial capillaries, the 
arrangement of which cannot fail to remind one of the manner in which 
the arterial capillaries of the spleen are distributed to the sheaths of 
adenoid pulp. As regards the i-elation of the adenoid masses in the 
peritonseum to the lymphatic vessels, I confess myself to be entirely 
at fault. In applying v. Recklinghausen's method, I have failed to 
discover any lymphatic channels, nor am I aware that anyone else has 
met with them in this part of the peritonaeum. 

Physiological The above details render it possible to enter on the consideration of 
signification of the physiological significance of these masses. From their structural 
the adenoid analogy to the splenic pulp, it is scarcely possible not to suppose that 
tissue of the ^y^^y gave similar functions, /. e., that they arc concerned in the elabora- 
^^" tion of blood corpuscles, while, on the other hand, their I'esemblance to 

the adenoid structures of the mucous membranes suggests that they are 
probably concerned in absorption, and that they stand in the same 
relation to the peritonjcal cavity that Peyv^r's follicles and the rest of 
the adenoid tissues of the intestine do to the alimentary canal. The 
latter view seems probable, from the similarity of the conditions under 
which they show signs of excited action with those which affect, in a 
corresponding manner, the lymphatic glands and the intestinal foUicles. 
In animals that have died of acute i)eritonitis all these adenoid 
masses become soft, tumid, and enlarged.* If the smallest possible 
amount of tuberculous material, suspended in water, is injected into the 
peritonffium, these organs undergo a more gradual hypei'plasia, and even- 
tually become tuberculous. This delicacy of reaction against an infective 
agent seems to me to be more easily understood by supposing that the 
morbid material actually i)asses through the excited tissue than in any 
other way.t In suggesting that the peritonaeal adenoid masses^ as well 
as adenoid tissues everywhere, play an important part in the develop- 
ment of the blood corpuscles, 1 am partly influenced by the observation 
already referred to, namely, that under cei-tain circumstances not fully 
determined, colourless blood corpuscles are contained in extraordinary 
numbers in the veins leading from them, and partly by my inability to 
think of any other final cause for their existence. I have been further 

* In confimiation of this statement, see an observation published by Projfiessor 
Klebs since the above was in print, who has observed the same fact, but attributes it 
to emigration from the capillaries of colourless blood corpuscles I Klebs, Handbudi 
der pathologischen Anatomic, 1869, p. 318. 

t In confirmation of this conclusion I would refer to the following experimeotil 
result (March 3l8t). In three guinea pigs inoculated 21 days prerioasly, by the 
injection of a drop of distilled water rendered turbid with pounded diseased lymphatic 
gland, no lesion was found excepting that the adenoid masses (KnanfTs bodies) m tke 
anterior mediastinum were enlarged to such an extent that when the membnoe wu 
spread out on a glass plate, they could be readily distinguished withoat the ud of t 
lens, as transparent beads. 
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very strongly confirmed in mj snrmise since I have become acquainted Afpendiz. 
with the recent most important researches of Neumann as to the deve- _J~* 
lopment of blood corpuscles in the cytogenic tissue of the medulla of Ondi 
bone, and the still more satisfactory observations of Bizzozero on the jnoeulabiHfw 
same subject.* jv. of 

In the alimentaiy canal adenoid reticular tissue is very generally TiSercie, by 
distributed underneath the mucous surface, and wherever it occurs it ^^' Sandenam, 
has important relations with infective morbid processes. In addition to """* 

the follicular glands analogous to those of Teyer, which have been 
already refeiTed to,t there arc masses or layers of the same material in 
the mucous membrane of the fauces and pharynx as well as in that of 
the small intestine. In the latter situation^ indeed, adenoid pulp con- 
stitutes the great bulk of the mucous tissue, forming a continuous 
stratum the deep surface of which is separated from the muscular fibres 
by the connective tissue and vessels, its upper limit being the so-called 
basement membrane of the epithelium, with reference to which it is 
now known that it is not in any true sense a membrane, but is merely 
due to a superficial condensation of the delicate reticulum which per- 
vades the whole mass. Everywhere throughout the small intestine the 
adenoid pulp is in relation with the submucous network of lymphatic 
channels, which over the whole of the villous portion of the small 
intestine are of great width and exceedingly numerous.^ 

The mucous membranes which line the respiratory cavities, and par- 
ticularly the pulmonary air tubes, possess no adenoid tissue resembling 
that of the alimentary canal In the guinea pig, as in other mammalian 
animals, longitudinal elastic fibres and transverse muscular fibres lie 
immediately undeiiieath the epithelium of the bronchial tubes, outside 
of which comes a layer of common connective tissue, in which more 
or less imperfect cartilaginous rings are enclosed. Anatomists have not 
described any glandular structures excepting the acinous mucous 
follicles which occur here and there beneath the mucous membrane of 
the lai'ger bronchi. 

In my former report I stated that in the irongrey no<lules which Distribution of 
residt from tuberculous inoculation two kinds of cells are met with, natural adenoid 
namely, large nucleated cells which I identified with those naturally P*^?^?j 
oontfdned in the alveoli, and smaller bodies not much larger than blood ^ ^^' 

corpuscles, which I regai'ded as the essential elements of the morbid 
growth. Following out the line of inquiry which my observations as to 
the development of tubercle in the peritonaeum had suggested, I devoted 
much attention to the examination of the healthy lung in the guinea pig, 
for the purpose of ascertaining whether or not masses of adenoid pulp 
are to be found in it, paiticularly in those parts which appear to be the 
favourite starting points of tubercle. § From the examination of a number 
of specimens, I have ascertained that masses of cytogenic tissue of irre- 
guliur form are always to be found in the neighbourhood of the bronchi. 
Those which are in relation with the smaller branches lie in the loose 



* Neimuuin, Bedeutung des Knochenmarkes fiir die Blutbilduog (vorl. Mitthei- 
luDg), Centralblatt, Oct. 10, 1868. Bizzozero, Sulla funzione ematopoietica del 
Midollo delle Ossa. Gaz. Med. Ital. Lombard. 1868, No. 46. 

t See Huxley on the Tonsillar Follicles, Microscopical Journal, vol ii. p. 74. See 
also von Luschka. Das adenoide Gewebe des menschlichen Schlundkopft, Schultzes 

Archiv., B. iv. 1-9. 

X For a complete and ezhaustiTe account both of the tissue itself and of its vessels, 
see Fiey, '*XJeber die Chylusgefasse der Diinndarm-schleimhaut, und iiber die 
Lymphbahnen der Peyer'schen Driisen," Zeitschrift fur w. Zoologie, B. xiii. S. 1-28. 

§ The only structures containing adenoid tissue which have been referred to by 
anatomists as existing in the lung are the so-called glandula pulmonales (lymphatic 
glands in the neighbourhood of the brger bronchi). 



102 

AvrRviax, common connective tissue by which these tubes as well as the blood vessels 

— — are separated from the air cells, while those which lie near bronchi of 

No. 5- suflficient size to be possessed of cai'tilages, are found to lie in a corre- 

Inxuiabilitv ^ponding position outride of the fibrous layer in which the cartilages 

Src. of * Jii'c embedded. In every instance I have found the adenoid Tnasses 

TSiberchy by occupying a position between the air tube and the nearest artery, with 

JOr, Sanderson, the outside of the adventitia of which the surface of the mass is usually, 

if not always, found in contact. It was never, however, observed that 

tlie ai'tcrial adventitia was in the slightest degree modified, so that the 
mass could not be regarded as a development from that structure. It is 
further to be noticed that in injected lungs the masses were found to be 
vascular, minute capillaries not only ramifying on their surface, but 
])enetrating into their interior. I am unable to state anything from my 
own observations as to the relation of these bodies to the lymphatic 
system ; but inasmuch as they lie in the course of the absorbent vessels 
(see p. 116), 1 have no doubt that they are in direct relation with the 
lymph stream. (See Plate V., Figs. 2 and 3, and Plate VIII., Fig. 3.) 
From their position relatively to the bronchi and arteries, it became 
evident to me tJiat these normal masses of adenoid pulp eoirespond 
anatomically to the much lai'ger abnormal collections of similar material 
which in my last report I described as peri-bronchial granulations. 

In the liver, strata of adenoid pulp are also to be found in the 
healthy condition of the organ, the distribution of which is analogous to 
that which I have described above. The tissue stands in the same 
relation to the branches of the portal vein and the bile ducts that it does 
to the pulmonaiy arteries and bronchi. I have not, however, as yet met 
with definite masses like those which are to be seen in the lungs, nor am 
I able to state how far the tissue can be traced along the ramifications 
of the portal ducts. It cannot, ] believe, be demonstrated in the inter- 
lobular spaces. 

Additional Observations r/s to Tuberculosis of the Lymphatic Glands. 

I have now to bring the anatomical facts stated in the pi'eccding para- 
graphs into relation with the morbid processes which constitute tubercu- 
losis. In doing so, it is clearly most advantageous to consider those 
which have their scat in the lymphatic glands and in the spleen, not 
merely because I gave only a general and preliminary account of them 
in my last report, but because the reaction of the tuberculous infection 
on the normal adenoid tissue of which these organs so largely con- 
sist, is the type and pattern of the changes to which the similar adren- 
titiovs tissue is subject elsewhere. 

The disoase<l conditions of the lymj)hatic glands (excepting so far as 
their rough pathological anatomy is of jn-actical interest to the surgeon) 
have been very little studied, so that in beginning the investigni ion of 
any of them one is breaking new ground. The reason why so little is 
known of the subject is ob\ ious ; until lately their normal structure was 
not understood even in its broad outlines. 

My dissections have all been made by the process first, I believe, em- 
ployed by Billroth, about ten years ago, and subsequently so successfblly 
and so extensively applied by His, to the investigation not only of the 
structiu^e of the spleen and lymphatic glands, but of many other organs— 
the method of ])encilling out tJiin sections of the hai'dened tissue with a 
sable brush held verticidly. Fresh sections of the spleen or lymphatic 
glands, whether prepared with the double-bladed knife or otherwise, 
show absolutely nothing of the structure. All that can be seen » 
a confused mass of cells. Sections of the same organs, after hardenbf 
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in chromic acid or alcohol, are much more instructive, but still the Afpbhdis*'. 

observer ifi embarrassed by the innumerable multitude of cells, which seem 

so closely packed that there can bo no room for any other elements. oT/a^ 
By pencilling such a section iu the manner above referred to, a vast JnoculalntiiM 
number of these bodies are remo7ed, whereas, if proper care is taken, ^c.of ' 
the reticulum in the meshes of which they are contained remains un- T\ierde, 2y 
altered. The application of this method in the investigation of the ^''' Sandertom. 
lymphatic glands is specially valuable, for it affords a ready means of """^ 
difierentiating the two principal textures which enter into it« composi- 
tion — the medullary and the cortical — and of bringing into view the 
ampuUce with their surrounding lymph-sinuses. 

The lymphatic glands are subject to two distinct morbid alterations 
iu tuberculized animals, both of which were referred to iu my former 
i*oport as affecting subcutaneous and internal glands respectively. The 
subcutaneous glands are affected only secondarily, that is, in consequence 
of local changes going on at the seat of injury, consequently none of 
them become diseased excepting those that receive tributai'ies from 
diseased parts. The morbid changes produced are more or less acute 
and lead to soflening and su])puration. The alteration consists iu 
enormous and rapid enlargement of the organ, consequent on multipli- 
cation of cells. The alteration appears to affect all the parts of the 
gland alike, but does not in i#s early stages alter its structure. It 
may be said to consist primarily mainly in congestion, and in the 
multiplication of cells in such enormous numbers as to destroy the con- 
sifttence of the gland. Minute collections of free cells (purulent foci) 
become disseminated throughout its substance, by the conffuence of 
which the whole is converted into an abscess. In the meantime the 
capsule of the oi'gan becomes thickened by the interstitial development of 
new connective tissue, within which may usually be found a layer of 
gland •substance, which instead of softening has undergone the gradual 
process of induration to be immediately described. 

In the internal lymphatic glands the origin of the morbid alteration 
is always tertiary — that is to say, it is a consequence of secondary 
disease existing iu the organs from which they i*eceive their afferents. 
These alterations are chronic in their character, and are never attended 
with suppuration. I have studied them principally in those glands which 
receive the lymphatics of the liver, and are situated in the Hgamentum 
hepaticoduodenalcy close to the portal vessels. The changes observed 
are of the following nature. In the early stages nothing is seen excepting 
that the alveolar reticulum is perhaps somewhat coai'ser than it should 
be. (Plate IV., Figs. 1 and 2.) All the constituent parts of the organ 
can be readily distinguished from each other, and the lymphatic sinuses 
seem to be pervious and in a natural state. The further progress of 
the alteration is marked by the diminished distinctness of the structure. 
It becomes more and more difficult to distinguish the alveoli from the 
trabecular tissue by which they are separated from each other. This 
appears to arise from two distinct processes. In the first place, cells are 
developed in great numbers in the fibrous tissue which constitutes the 
external capsule of the organ as well as the septa or pai'titions which 
siBparate the alveoli from each other. These cells differ from the or- 
dinary lymph corpuscles in their larger size, and in the fact that most 
of them" are diatinctly nucleated. They are arranged in round or oblong 
groups enclosed in the meshes of the fibrous tissue, or more properly 
speaking, in cavities which they have made for themselves. In this 
way the tnbecular tissue loses its natural compactness, and assumes the 
character of a spongy reticulum, the interstices of which, however, are 
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Afpendix. much larger than in that of the alveoli. In the ampullse a cbange 

occurs which at first eight appears to be of an opposite nature. The 

^* ^' slender fibres of the alveolar reticulum become coarser. Towards the 

In^cuibil't centre of the ampullse this thickening seems to affect all the fibres 

Src, of equally, so that a fine network of threads is converted into an equally 

Tubercle, by fine network of transparent cords, the holes of which, notwithstanding 

Dir, Sanderson, the general enlargement of the whole mass, are much smaller than they 

were before. Towards the surface of the ampuUs the process consistB 

in the formation of irregular bands of fibrous material traversing the 
original tissue at various distances and in various directions, by which 
the lymph spaces are obliterated and the whole converted into a coarse 
sponge, and thereby assimilated to the altered cortical tissue with which 
it is continuous. All this might be expressed more shortly but less com- 
pletely by saying that the whole of the medullary part of the gland 
becomes the seat of fibrous degenei*ation, which, while it principally 
affects the dissepiments, extends from them to the alveoli, converting 
all the affected parts into a fibrous sponge in the interstices of which are 
contained cells usually larger and more distinctly nucleated than lymph 
corpuscles. 

Up to this point the altered gland tissue is still supplied with blood, 
for in specimens of which the arteries are injected it may be seen to be 
pervaded with vessels in all directions. • The vascularity, however, is I 
believe confined to the trabecular tissue, for the fibrous degeneration of 
the fine tissue of the ampullaa necessarily involves the obliteration of 
its equally delicate capillaries, or rather their conversion into fibrous 
bands indistinguishable from the I'cst of the tissue. The part which the 
corpuscles take in this process of fibrous transformation must, I ventare 
to think, be exceedingly subordinate. In the ampullie the natural 
lymph cells totally disappeoi*, so that in those parts of the gland in 
which the fibrous change is most complete there are no ceUs whatever, 
as one may easily satisfy oneself by the examination of unpencilled 
sections. In those parts where there arc still heaps of cells contained in 
the meshes of the sponge, these appear to have nothing to do with 
the development of the fibres which suiTound them. The ultimate 
result of the process is caseation, i.e., slow necrosis. The fate of the 
cells is to die, of the fibres to become opaque and granular. Why 
this happens scarcely needs explaining. For even if we refuse to admit 
that an adventitious tissue is in itself less alive than the tissue which 
it replaces, the mechanical effect of such a transfoimation as has 
been described must be to produce ansemia and consequently slow death. 
As to the chemical nature of the material deposited I have little to 
say. It is very translucent, never striated or granulous, and is very 
readily stained by solution of carmine. 

The relation of the morbid process to the functions of the organ can 
scarcely be doubted. From the moment that the intra-alveolar network 
becomes transformed into ordinary fibrous tissue, all activity must be at 
an end ; as the degeneration progresses the lymph stream must be entirely 
stopped, and all the tributaries leading to the gland obstructed. Thus 
in every case in which a diseased organ induces fibroid degeneration of 
its lymphatic glands, those glands must react on the organ itself by 
obstructing its lymphatic capillaries. 

The changes which occur in the spleen correspond so closely with 
those^ observed in the lymphatics, that they scarcely need a separate 
description. The development of the disease is divisible into two sti^M. 
It begins, as in the lymph glands, by a rapid cellular proliferation, in 
consequence of which the organ increases enormously in sise. The 
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multiplication of cells occurs, as I stated last year, principally in the Appbnsiz^ 
malpighian corpuscles, in consequence of which these bodies become v^ 
unnaturally prominent and obvious, and assume in every respect the On'^ 
character and appearance of miliary tubercles. By the overcrowding of jnoadabHUy, 
the cells the blood vessels are compressed, so that the central parts ^c. of 
become ansemic and undergo caseous degeneration. Eventually the Tuberde^ htf 
spleen undergoes a fibroid degeneration, the characters and results of -^« SanderMm, 
which are similar in every particular to those already described in the """* 

lymphatic glands. The pulp and the malpighian corpuscles, which in the 
guinea pig are remarkably well developed, especially underneath the 
convex surfivce, and foi-m by far the greater part of the bulk of the organ, 
soon become indistinguishable. This blending of dissimilar types of 
structure takes place just as in the lymphatic glands. On the one hand 
the capsule is everywhere thickened, and here and there bulges out into 
nodular prominences in consequence of the irregular growth of groups 
of cells in the interstices between its fibres, while on the other the bands 
of newly formed fibrous material spread in every direction through the 
pulp. The final result of the transformation resembles that which I have 
already described so closely, that if it were not for the more regular 
arrangement of the trabecular it would be impossible to discriminate 
between sections of the two organs (see Plate VII., Figs. 5 and 6). 

Additional Observations as to Tuberculosis of the Skin. 

As to the primary local effects of inoculating tubercle or of introducing 
other irritants into the living tissues of the guinea pig so as to induce 
tuberculosis, results of great importance have been recorded by other 
observers,* and particularly by Dr. Fox, since the date of the last report. 
In Dr. Fox's experiments the foreign matter was inserted under the skin. 
He admits that the most common local result is the formation of masses 
of cheesy matter which are dry and friable, (" debris of fattily degenerated 
material,") and are enclosed in capsules of firm semi-transparent and 
almost lardaceous appearance. But in addition to these encapsuled 
masses of caseous matter, he states " there are small granulations 
'' varying in size from that of a poppy seed to that of a hemp seed, 
*^ which are irregularly scattered for a variable area in the subcutaneous 
** tissue." With respect to these masses, which are sometimes semi- 
transparent throughout, and sometimes have opaque centres, he remarks 
that " they present a striking resemblance to the naked eye, and also 
" under the microscope, to the changed lymphatic glands." The account 
he gives of their minute structure may be summarized as follows : — 
In their denser and more central parts they consist of nuclei embedded 
in an homogeneous tissue, in their less dense parts " a fibrillated tissue 
" which forms bands or trabeculos between which the cells lie," the 
whole forming a structure which has '' the strongest resemblance to the 
" elementary composition of a lymphatic gland, or to the cytogenic 
" tissue of His." ** Throughout the granulations many of the cells 
" and also of the nuclei are seen in various stages of fatty degeneration. 
" The fat is sometimes in visible drops, sometimes in a finely molecular 
'^ form. The change is most common towards the centre of the granu- 
'^ lations, but it is also seen in cells irregularly scattered through the 
'' adjacent tissue." 

Of these subcutaneous granulations but little notice has been taken 

* SeeKlebs, Ueber ctie Entstehmig der Tubercolote a. ihreVerbreitong im Eorper. 
Virchow, B. xliv. S. 242. Langhaxu has introduced the hifective material beneath the 
coi^uBCtiva of the eye, Klebs and Cohnheim into the peritonieal cavity. I have been 
unable to obtain a copy of Langbans' researches which are contained in an inangnral 
dissertation. ' 
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Afpshdix* by otlier obseryers.* Thoir importance was overlooked ia the accomit 

given of the local changes in my last year's report. Investigations 

Bo. 6. which I have made with special reference to this subject enable ine to 

- ^Vv^-^ confirm in every particular the accuracy of Dr. Fox's details. In 

'*^c. of aiiinials that have been inoculated from three to four weeks with 

T^^^vfe, by material taken immediately after death from the bronchial glands of 

Dr. Sanderson, other tuberculized animals, the only morbid alteration which can be 

discovered consists in the existence of a knot of hardened and thickened 
skin. On making a section of the diseased part, and examining it with 
a lens, it is seen that the hard mass lies immediately under the true 
skin, of which in fact it seems to form a part ; and that it consists of 
an aggregation of smaller masses, separated from each other by more or 
less irregulai* bands of connective tissue. At a later i)eriod, that is to 
say, seven or eight weeks after inoculation, other nodules are found in 
the neighbourhood of the original one, which, excepting that they are 
more disseminated, resemble the little masses already referred to, each 
being enclosed in an indistuict capsule of reticular connective tissue 
similar in character to that which enters into the composition of the 
nodule. On examination of the smallest of these granulations in the 
recent state, nothing can be discovered excepting that it is a mass of 
round cells like lymph corpuscles. In sections of hardened tissue it is 
found that these corpuscles are enclosed in a fine meshworkof fibi*es. I 
have never seen this meshwork comparable in fineness to the alveolar 
reticulum of a healthy gland, from which, indeed, it differs in several 
important pai'ticulai*s. Not only are the septa thicker and coarser, bat 
even in the smallest and presumably youngest granulations each cavity is 
large enough to contain several cells), whereas in the ampuUary network 
the threads are never further apart than the diameter of a single corpuscle. 
IT, however, the comparison be made between'thc adventitious tiusue and 
the coarser network which occupies the lymph sinuses in the lymphatic 
glands, the resemblance is miich closer, and it is still more striking as 
regards a lymphatic gland in incipient fibroid degeneration ; so complete^ 
indeed^ is the correspondence of structure that the two are indistinguish- 
able under the microscope. (See Plate VII., Figs. 3, 4, 6.) The cells 
which occupy the spaces between the fibres are for the most part similar to 
lymph corpuscles ; in some no distinction can be seen between nucleus and 
cell, while in others there is a nucleus surrounded by a mass of less refrac^ 
tive matter, not much larger than itself. In addition to these ordinary 
lymph corpuscles I have always found a certain number of much larg^ 
nucleated cells, exact reinesentations of wliich are given in Plate VIL, 
Fig. 3 a. b. c. d. 

In pencilled sections of single nodules it is found that the meshes of 
the network are much smaller in the centre of the granulation than near 
its periphery, so that in the latter situation there are open spaces not 
crossed by fibres of the reticulum, large enough to contain a cousiderahle 
number of corpuscles, which can be as easily pencilled out of tliem as 
out of the medullary lymph spaces of the lymphatic glands. Of the 
relation of these subcutaneous nodules to the lymphatic capillaries I 
regret to say that I know nothing, as I have altogether failed to trace 
these vessels in the diseased tissues. Guided by the analogy of the 
adventitious to the natural adenoid structures, it seems extremely 
probable that the lymph stream passes through the peripheral network 
of the nodules in the same way that it does through the sinuses of the. 
lymphatic glands. Sections under a low power show very distiocdj 

* Professor Lebert makes some reference to them in bis pMcr on the conunnkft- 
tion of tubercle to animals m Vu-chow's Arcbiv., vol xliii. They aze also vModf 
referred to by Villcmio. ' ^V-/ 
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that these nodules are in the closest relation with the closely packed Appbkdiz, 
connective tissue in which the hair hulbs and cutaneous glands are em- - — 

bedded ; they are separated from it, however, by a sharp line of demar- ^*#*' 

^^^^^' InocitlabiUUf, 

In the loose connective tissue between the muscular and tendinous At. of 

layers it is common to find minute granulations, some of which are so TvSerele, bjf 
small as to require a lens for their detection. On superficial examination ^^' Sandenon, 
these might bo regarded as of the same nature with those found in the 
cutis. That they are really inflammatory in their origin is indicated by 
the large size of the cells, and their obvious development from connective 
tissue corpuscles, as well as by the absence of any reticulum. I have 
never observed any change in the muscular or tendinous tissues them- 
selves. (Sec Plate VII., Fig. 2.) 

Observations relating to the Lymphatic Capillaries. 

Until the publication of v. Recklinghausen's researches in 1862* it was 
not known by what sort of channels the lymphatic system commenced. 
In the few tissues in which anatomists had succeeded in filling them 
with injection, most observers, including Briicke and Ludwig, regarded 
them as mere interstices not lined by any membrane, v. Reckling- 
hausen not only proved the existence of lymphatic capillaries but 
demonstrated their structure by the method to which I have already 
had occafA<m to refer. This method consists in subjecting the tissue to 
the action of an extremely weak solution of nitrate of silver (eitlier by 
injection or imbibition) for a few seconds, and then exposing it to the 
light, by which means the chloride of silver first deposited in the substance 
of certain elements of the tissue assumes a reddish-brown colour. When 
this method is successfully applied to the examination of the lymphatics^ 
a mosaic of dark-brown lines, (see Plate VIII., Figs. 1 and 2,) is 
brought into view; these lines correspond to the edges of the epithelial 
plates, or more properly to the interstitial cement which separates them 
from each other. 

The arrangement and structure of the lymphatic capillaiy chamiels 
have now been satisfactorily made out in almost all the internal organs — in 
the lungs (Wy wodsoff), in the liver (MacGillavry and Chrzonszczewsky), 
in the mucous membranes (His and Frcy), in the i)leura (Chrzon- 
szczewsky, Afonassicw, Dybkowsky), in the peritonaeum (v. Reckling- 
hausen and Schweigger-Scidel). With respect to the last-mentioned 
structures, the original discovery of v. Recklinghausen that the serous 
cavities communicate with the lymphatic vessels, has been confirmed by 
the observations of Schweigger-Seidel and Chrzonszczewsky as regarcb 
the communication of the peritonaeum with the superficial network of the 
lymphatic capillaries on the under surface of the diaphragm, by Dyb- 
kowsky as regai'ds the costal pleura, and by Afonassicw as regards the 
pulmonary pleura ; so that there can now be no doubt that these great 
cavities play a most important part, not only in the physiology of absorp- 
tion, but in the diffusion and distribution of infective materials. 

I have already stated that in the skin I have entirely failed in tracing 
tlie relation of tuberculosis to the lymphatic capillaries. Professor 
Klebs (of Beme), however, has been more successful.f His observations, 
although few in number, are clearly of great importance in their bearing 
on the question whether or not the absorbents are to be regarded as the 
channel by which tuberculous infection is conveyed. His principal ex- 



* T. Recklinghausen, Die Lympbgefasse und ihre Besiehung smm Bindegewebe. 
4to., Berlin, 1862. 
t Eleb8,.loc. dt. p. 285. 
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Appsndiz. perimcntal results are as follows : a liquid consisting of finely commi- 

nuted cheesy tubercle from the lungs of a phthisical patient was injected 

^- 5" in extremely small quantity with a hypodermic syringe into the perito- 
I «/ hilt "^^ cavities of three guinea pigs. They were killed at periods of 30, 
^^^ ^i 43, and 70 days after inoculation. In the first, miliary tubercles were 
Twerch, by found in the peritonaeum at the point of insertion, in the serous inTeet- 
Dr. Sanderson, ment of the liver, spleen and kidneys, in the diaphragm and in the lungs. 
•^ In the second, the pcritonseal lesions were similar but more extensive, 

in addition to which the mesenteric and bronchial glands were much 
diseased. In the third animal some of the organs affected in the prece- 
ding cases, and particularly the lungs, were free from disease, but the 
alteration of the bronchial glands was much more advanced, from which 
he concluded that they were infected directly from the diaphragm. Li 
each case Klebs applied the method of v. Recklinghausen for the inves- 
tigation of the condition of the lymphatics. It was found that the nodules, 
which were confined to the peritomeal surface, were smallest and most 
numerous on the centrtim tendineum. In the most minute of these 
miliary granulations a very distinct relation could be traced between the 
arrangement of the cells of the new growth and the rectangular netw(»rk 
of lymphatic capillaries, (discovered by v. Eecklinghausen,) which 
. lies under the epithelium. It was observed that wherever there were 
tubercles the network was inteirupted, and that the smallest tubercles 
were often situated at the junction of several lymphatic channels. The 
author admits that the tuberculous mass spreads into the intermediary 
substance ( Grundsubstanz of v. Recklmghausen), between the lympha- 
tic channels, but states that at the edge of each gmnulation it '' stretches 
out in processes," each of which corresponds to a lymphatic channel, 
within which he infers the new growth must have originated. He further 
believes that the epithelium of the lymphatic capillaries, which hese as 
elsewhere consists of oblong plates with wavy contours, each containing 
an oval nucleus much smaller than itself, is transformed into " tuberde 
corpuscles ; " or in other words that there is a proliferation of the lym- 
phatic epithelium, similar to tliat which Rindfieisch ♦ supposes to occur 
in tuberculosis of the omentum — the newly-formed cells first filling the 
lumen of the vessel and then bulging it out so as to take tlio place of the 
intermediary substance. 

On the 24th of October I inoculated several guinea pigs by the method 
employed by Klcbs. In three of these animals which were examined 
respectively on the 9th of January, the 19th of February, and the 10th of 
March 1 869, 1 had the opportunity of verifying the perfect accuracy of his 
description, so far as relates to the distribution of tuberculous granulation 
on the peritomeal surface of the diaphragm ; but I have been unable io 
trace any indication of the origin of lymphoid corpuscles from epithelial 
elements. 

The results of my investigation of this question are as follows : The 
arrangement of the lymphatic vessels in the centrum tendineum depends 
upon that of the two tendinous lay era of which the aponeurosis consists. 
Of these layere, the lower, which is the strongest, consists of fibfes 
having the same direction as those muscular fibres of the diaphragm 
which take their origin from the ribs ; so that they converge backwards 
and towards the middle line. The upper layer, which is much less 
distinct, has the same general direction as the muscular fibres which are 
inserted into the posterior edge of the central tendon. The fibres of 
the inferior layer are divided into bundles by splits or intei*va]s of 
sufficient size to be visible to the naked eye. The lymphatic vessels on 



* Bindfldsch, Lehrbnch der pathologischen Gewebelehre, p. 2S1. 
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the peritonaeal aspect of the aponeurosis present themselves in two Afpbubxx. 
forms ; (1) Sinuses or lacunae, which lie immediately underneath the — ■ 
epithelium of the peritonaeum, embedded as it were in the basement n^'^l 
membrane {Grundsubstanz of v. Recklinghausen). (2) Radiating jf^oddabiUtw 
channels which occupy the spaces between the tendons. The lacunae x^. of 
are of the most various forms ; they are scattered very irregularly on TAeriM, by 
the under surface of the central part of the aponeurosis, occupying a ^''» Samdirmm. 
space greater than that of the intervals which separate them from each "— " 
other. (See Plate VIII., Fig. 1 .) They communicate by tubular channels 
so as to form a kind of plexus underneath the epithelium. Both the 
lacunae and the channels of communication are lined with an endothelium 
of great beauty and regularity, consisting of plates which diflTer from 
those of the veins and arteries in their larger size and remarkably 
sinuous outlines, a peculiarity of form which renders it impossible to 
mistake them for any other epithelial structure in the body. They com- 
municate directly with the deeper layer of intertendinous radiating 
vessels already mentioned, by which the lymph is conveyed towards 
the centre of the aponeurosis, there to be discharged into larger lym- 
phatic trunks which, according to Ludwig and Schweigger-Seidel, tend 
towards the anterior wall of the thorax, and thus find their way to the 
thoracic duct. It is evident that if Professor Klebs is right in supposing 
that the tuberculous new growth is either contained in the lymphatic 
channels, or springs from their walls, the distribution of the diseased 
product in the tuberculized diaphragm must correspond to the arrange- 
ment of lymphatic vessels above described. My investigations afford 
no support to this supposition. They show (1) that as regards the 
tissue immediately underneath the epithelium, the arrangement of the 
nodules or granulations has no relation to the lymphatic lacunae ; and 
(2) that the radiating intertendinous lymphatics never contain collec- 
tions of lymph corpuf«cles. The origin and growth of granulations on the 
under siu'face of the diaphragm consist here, as in the rest of the 
peritonaeum, of the multiplication of corpuscles already existing and 
forming part of the affected tissue. By the examination of numerous 
healthy diaphragms, I have ascertained that normal adenoid tissue, 
presenting Uie usual characters, and differing in no respect from that 
which constitutes tuberculous granulations, is to be found under both 
layers of serous membrane, and that it exists in such abundance in the 
neighbourhood of the superficial veins on the pcritonaeal surface of the 
aponeurosis that it forms sheaths to those vessels. These sheaths are 
so distinct and well marked, that in diaphragms not stained but merely 
rendered transparent by steeping in glycerine, the course of the veins 
can be traced as opaque lines when the membrane is examined under a 
low power ; the adventitia of the superficial arteries presents no such 
peculiarities. 

In correspondence with these facts as to the natural adenoid pulp I 
found that in the animal examined on the 9th of January, ail the 
numerous granulations which existed on the peritonai^al surface of the 
diaphragm were in relation with vessels, and that in the smallest granu- 
lations it could be distinctly seen that the new growth sprang not from 
the adventitia of an artery, but from the adenoid sheath of a vein. 
From my later dissections it appeared that each granulation eventually 
projects above the surface of the membrane, first as a rounded elevation, 
then as a wai-t or papilla, being finally converted by the flattening of its 
apex into a round disc attached by the middle of one side to the surface 
of the membrane ; the other side being in contact with the op]>osed 
surface of the liver. If other evidence were wanting that the tuber- 
culous new growth does not originate from the walls of the lymphatic 
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AFPEin>ix. vessels, it might be found in the fact, that although the distribution of 

those vessels on the upper and under surface of the membrane is so 

^' J* entirely different, the granulations found on the pleui^ surface were as 

/ labU't numerous as those on the peritonseal and had the same arrangement. 

Tubercle, by Additional Observations as to the Structural Changes observed in 
Dr. Sanderson. ^^^ j^i^^ 

The structure of the liver of the guinea-pig resembles very closely 
that of the rabbit, which has been minutely studied by Hering^. ♦ In 
hardened livers it is easy to demonstrate the arrangement of the intra- 
lobular capillaries. In sections at right angles to the intra-lobular vein 
they are seen to converge from all sides to the axis of the lobule. Ex- 
tremely numerous neai' the periphery of the acinus, they diminish in 
number towai-ds the centi^, by the repeated confluence of two into one. 
Consequently all the capillaries tend towards the axis, so that in every 
section cut longitudinally the direction of the blood stream may be readily 
determined. Thus the capillaries may be regarded as a framework of 
radiating cylinders in which the liver substance is contained, filling 
up the whole of the space not occupied by the vessels; whence it 
necessarily follows that the liver substance, although in every section 
parallel to the general direction of the vessels, it looks as if it were 
divided mto separate masses, cannot really be so ; and that in reality it 
must form a network of columns of cells, which, as regards the space it 
occupies is complementary to that formed by the capillaries. These 
columns do not (as appeal's to be the case in the rabbit) consist of 
single rows of cells; for it is almost always seen, when they are cut across, 
that at least two cells are di\'ided. 

The structure and mode of origin of the bile dacts^ from their great 
importance in relation to morbid changes, require special consideration. 
In the guinea pig the smallest bile ducts are cylinders -itVif" ^'^ diameter, 
with lumina measuring ^xroir''* Each consists of a membranous tube 
enclosing nucleated cells, the nuclei of which are of the same size as 
those of the liver cells, and closely i-esemble them. In general these 
terminal tubes are to be met with only in the inter-lobular spaces ; bat 
they can be often seen to penetrate into the peripheral masses of cells. 
In certain laminar expansions of liver substance which are to be found 
on the outer surface of the portal lymphatic glands, I have been able to 
obsen^e that these ducts lined with epithelium sometimes end in cylin- 
drical columns of true liver cells, the arrangement of which, althongh 
much less regular than that of the epithelium, shows distinctly that they 
surround on axial channel. In this case the relation between the epi- 
thelial and gland cells con'esponds completely to that which holds in 
reptiles. In these animals the glandular cells form cylindrical columns 
the constituent elements of which are arrauged like epitheliam in a 
regular and symmetrical manner round the axial duct. No such arrange- 
ment can be traced in the lobules of the guinea pig's liver, for here the 
acinous type of structure so predominates over Sie tabular that the 
latter is wholly indistinguishable. In the guinea pig the arrangement of 
the intra-lobular ducts is no doubt the same as in the rabbit, in which 
Hering has shown that they are minute channels hollowed out, as it were, 
in the walls of contiguous cells. These channels run in a direction 
parallel to that of the radiating capillaries, and are connected with each 



♦ Henng, Ueber den Baa der Wirbelthierleber. Siti.-Berichte der Wiener Akid. 
d. Wiwensch. Bd. Uv. p. 336 ; Schultxe's Archiv., Bd. iii. p. 88. See alao Sbcrtk. 
UntCTBuch. uber die Leber der Wirbelthiere, Schultze's Archiv., Bd. iii. p. 429 
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other by cross branches of communication, so that the whole assumes ApFBNDtt. 
(when seen in a longitudinal section) the appearance of a network of ij""* 
oblong spaces; whence it necessarily follows that each bile channel OntA* 
occupies the axis of one of the columns of liver cells already described. JnoeuIabUitg 
The return of the structure to the original tubular type, when no longer fre. (f 
compelled to confonn to the general acinous plan on which the oi'gan is Tubercle^hif 
constnicted in the higher animnh, will be seen to have an important ^' Sandericm* 
pathological bearing as indicating that the epithelial and gland cells are 
in Ideality homologous structures. 

The capillary framework of the acini may be demonstrated in the 
healthy liver by the method of His. (Sec Plate III., Figs. 1 and 2.) In ex- 
amining the capillaries thus exposed, it is seen that in addition to their 
considerable diameter as compared with capillaries elsewhere, they look as 
if they were surrounded by a continuous sheathing of apparently homo- 
geneous membrane irregularly scattered with round cells, the nuclei of 
which are readily stained by carmine. In the human liver the appear- 
ance is perfectly similar. The researches of MacGillavry* have shown 
that this sheath belongs to the lymphatic system. He has found by 
ii^eetion that in the liver, as in the brain, the capillaries are surrounded 
by lymph channels which in fact ai'c the beginnings of the absorbent 
system of the gland. Following the capillaries towards the periphery 
of the lobules, they enter the larger lymphatic channels, which stand 
to the ducts in a relation similar to that in which the pulmonary 
lymphatics stand to the bronchi. At the hilus and in the ligamentum- 
hepatico-duodenale they pass through a number of lymphatic glands, 
and are no doubt in close relation with the masses of adenoid tissue 
which, as I have already said, are to Ije found even in the healthy liver 
in the portal canals. 

As regards the general structural character of the changes which are 
produced in the liver by the tuberculous infection, I have nothing to 
add to my former statements. They have been since described by Dr. 
Petroif and by Dr. Fox, whose accounts agree in all essential respects 
with my own. The chief change, says Dr. Fox, " is the appearance 
" of a tissue of a glistening, semi-transparent character, which occupies 
" the substance of the organ to a variable extent. Sometimes it only occurs 
" in little specks of the size of a pin's head or a poppy seed ; sometimes 
" it is in larger masses ; sometimes it runs in lines, mapping out the 
" acini very distinctly ; sometimes it is found in irregular masses in 
'* which there is no trace of liver structure visible to the naked eye ; 
" or the conditions before described may be reversed, and remains of 
" natural-looking liver tissue may be seen running in lines irregularly 
" through the semi-transparent tissue. "f The observations of Dr. A. 
Petroff,f although short, are comprehensive and very clearly expressed. 
He differs from Dr. Fox and myself only in one pai-ticular, namely, 
in stating that although the new growth, as a rule, originates from the 
inter-lobular spaces, distinct masses of it arc sometimes found either 
around the intra-lobular veins or even in the substance of an acinus, 
which are not continuous with the larger layers or masses by which the 
lobules are separated from each other. 

There being, therefore, a complete concurrence of observation as to 
the general features of the process, we are in a position to proceed to 



* MacGUlovry, Znr Anatomie der Leber, Sitzoogsbr. der Wiener Akad. 1864, 
Bd. 1. p. £07. 

f Fox, loc cit p. 12. 

X Dr. A Petioff, Prof, in Easan, Zor Impfbarkeitder Taberenloee Yirch. Arohiv. 
B. xUv. S. 1S9. 
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Appendix, the examination of the other questions which suggested themselves at 
— the close of my last year's inquiry ; as, for example, 

^' ^' 1. From what normal structure does the cellular reticulum, which at 

In^lMlitv ^^®* constitutes the whole of the new growth, origiuate ? 
A-c. of 2, What is the ultimate destiny of the diseased parts ? 

Tubercle, by I propose to consider each of these in succession. 
Dr, Sanderson. Relation of the new Growth to existing Structures. — ^In the liver, 
— ~ as in the lympliatic glands, different parts of the same organ are always 

found to be in different stages of alteration. Thus at an early period, 
afif, for example, six weeks after infection, the only changes which can 
be discovered by the naked eye consist in general enlargement and 
unnatural paleness of the whole organ, with granulations, masses, or 
laminae of transparent material scattered through its substance. But on 
minute examination, even of the most healthy pai'ts of such a liver, 
important structural alterations are discovered, both in the acini them- 
selves and in the inter-lobular tissue. In cross sections of the inter-lobiJar 
spaces, e.g., sections made near the surface in planes parallel to that of 
the capsule, it is seen that tlie inter-lobular vessels and ducts, instead of 
being in immediate contact with the peripheral ends of the columns, are 
sheathed in adenoid reticulum. The meshes of this reticulum are in 
some parts so minute as to contain only single lymph corpuscles (Plate lY., 
Fig. 4,) while in others they are of various sizes. The larger spaces 
contain veins or arteries (lymphatics ?) and ducts. The smaller enclose 
masses of lymphoid corpuscles, the position and I'clations of which may 
be correctly stated by saying that they and the fine reticulum by which 
they are held together, fill up all the space not occupied by the vascular 
stinictures al)Ove mentioned. In pencilled sections these masses are apt 
to be removed altogether, so that the network which occupies the portal 
canal appears much coarser than in its original condition. (See PlatcYL, 
Fig. 3.) The portal veins and arteries are unaltered, but it is constantly 
observed that the ducts, and especially those that arc in immediate rela- 
tion with liver cells, are enlarged, and that their epithelium has lost its 
regularity of arrangement. From the examination of a great number 
of similar sections, I infer that in the inter-lobular spaces the disease 
begins as an overgrowth of the normal adenoid pulp of the portal 
canals. In the acini the first change observed is a remarkable one. 
It consists in dilatation of the radiating capillary blood channels and 
in the appearance of corpuscles in great number within these channels^ 
many of which cannot be distinguished from the colourless coiiiuBcles 
of the blood, while others differ from them both in size and appearance. 
They measure from ^'^nr" ^^WW'y the larger oi-e nucleated, the 
smaller might be described as themselves nuclei. (See Plate TIL, 
Fig. 4, and Plate VI., Fig. 4.) Here and there they collect in great num- 
bers, so as to choke up the vessel in which they appear to be contained. 
They differ mainly in their variability of size from the corpuscles of 
the reticulum, which seldom exceed -^j}^" in diameter. These appear- 
ances clearly admit of two interpretations. It may be supposed, 
either that the bodies in question are in reality what they seem to be or 
that they are corpuscles which have originated in the vascular sheath, 
and have grown into the capillaries. It is not possible to cletermine 
by direct observation which of these views is the true one. 

As a strong ground for believing that the bodies in question are insiJe 
of the capillaries, it is to be borne in mind that the existence of Isrgc 
numbei-s of colourless corpuscles in the blooil vessels leading from 
adventitious adenoid tissue, is a condition which has been already 
met with in our study of the omentum ; and further, that in all pro- 
bability the spleen during its first stage of morbid overgrowth deliTCn 
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into the portal circulation many more colourless blood corpuscles than Appesdiz. 
in its natural condition. The large size of the corpuscles seems to me ~^ 
to tell afi much against the one view as the other ; for in this respect On'the 
they differ as completely from the colourless coipuscles of the blood as jnoculabiHiv 
from those of the adenoid reticulum. Whatever may be the origin of {jcc»of 
these bodies, it is certain that their presence must conduce, with other TuAercUf by 
causes to be immediately mentioned, to obstruct the intm-lobular circu- ^^' Sandtrtom. 
lation ; for it is constantly observed that the vessels in which they are "**^ 

found are either obliterated or plugged with blood discs. 

The eventual result of the morbid process is the conversion of the 
whole organ into a mass of semi-transpai-ent aspect, which resembles both 
in consistence and structure a lymphatic gland in advanced fibrous 
degeneration. The steps which lead to this result ai*e as follows : — We 
have already seen how all the tubular organs in the portal canals lie in 
a network of transparent intermediary substance continuous with that 
which forms the adenoid reticulum, and that in an early stage of 
disease this network becomes coarser and morc distinct. It is very 
difficult to trace this structure into the acini, so long as their condition is 
imaltered ; but in preparations of the kind represented in Plate III., Fig. 1, 
in which the intra-lobular vascular network is freed from the liver cells 
by pencilling, I have always found that bands or strings of hyaline 
substance bridge over the interspaces between the capillaries at dis- 
tances which evidently cori'espond to the width of the liver cells ; so that 
from my own observation I am inclined to concur with those who believe 
that the organ is pervaded throughout by a framework of hyaline bands, 
which has the same relation both to the capillai'ies and to the cellular 
elements of the organ as that which exists between the corresponding 
structures in the l3Tnphatic glands. Whatever conclusion we may 
arrive at as to the presence of the so-called tela conjunctiva in the healthy 
organ, there is no doubt that as soon as the tissue of a lobule becomes 
affected by tuberculous disease, the existence of such a framework bo- 
comes obvious ; and that the first change by which the encroachment of 
the inter-Iobular new growlji of the glandular tissue is indicated consists 
in the development of transparent bands or threads, in the interlacing of 
which the capillaries and liver cells gradually become involved. The 
arrangement of these bands is such, that in proportion as they become 
thicker and stronger the affected tissue is converted into a fibrous looking 
meshwork, in the holes of which the original elements are imprisoned. 
In this way the liver cells become broken up into masses which ai'e 
separated from each other by septa of transparent matciial. Hence two 
results follow— on the one hand the capillaries collapse and lose them 
selves in the trabeculae of the newly formed stroma, while on the other 
the liver cells, which at first struggle for existence with adventitious 
cellular elements in the loculi of the stroma, finally waste away, the 
nucleus often remaining after the body of the cell has disappeared. 

Simultaneously with this change the terminal bile ducts become the 
seat of another and most remarkable alteration. In all specimens in which 
the diseased process is far advanced, certain spots are to be observed in 
the sections which are distinguished by their extreme transparency, not 
merely fit)m those parts in which the liver cells are still in situ, but from 
the general mass of diseased tissue of which .they form a part. The trans- 
parency of these spots is found to be due to the fact that the loculi, 
insteaa of containing liver cells or the remains of their disintegration, 
are occupied by bile-duct epithelium. In comparing them with sections 
of normal bile ducts it is found that the foi-m and measurement of the 
cells are identical, and that they differ in nothing excepting the irregular 
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Apl>l^DIz. in the dog the mass may be traced even into the septa of the alveoli. 
— — From the alveoli the lymphatic channels converge so as to form larger 
^ ^7- vessels, which commence in the immediate neighbourhood of the bron- 
Inoculabuity, chioles and terminal arterioles. At these points of confluence, says 
TiSerch, by WywodzofF, collections of lymph corpuscles are always to be found, 
Dr» SuTiderson, which he supposes to be contained within the lymphatic cavity. How- 
ever this may be, the fact is of great interest as showing the close rela- 
tion between these masses and the absorbents. The observations of 
Wywodzoff relate entirely to the pulmonary lymphatic system of 
the dog. It has been sho^vn by Afonassiew,* that if carmine is injected 
into the pleura of the living guinea-pig, the liquid finds its way into the 
deep lymphatics which accompany and surround the lymphatic tubes, 
the course of which is indicated by the staining of the tissue ; so that 
there is every reason to believe that the superficial system of absorbents 
communicates with the deep system in the same way in the rodents 
as in the dog. 

Conclusions. 

1. The characteristic product of tuberculosis is not an aggregation 
of shrivelled particles of irregular form, but a tissue composed of 
lymph corpuscles held together by a network of hyaline connective 
substance. 

2. There is a close structural analogy between this tissue and that of 
certain follicular organs belonging to the lymphatic system, e.g.y the 
follicles of Peyer, the ampullaj of the lymphatic glands, &c. 

3. All the favourite seats of tubercle are naturally characterized by 
the presence of this tissue, which, from the analogy stated above, may 
properly be called adenoid,^ 

4. The natural distribution of adenoid tissue in the body is in intimate 
relation with the lymphatic system. In the gi-eat serous membranes (which 
V. Recklinghausen's discoveries have taught us to regard as walls of 
lymphatic reservoirs) it forms sheaths round the blood-vessels, or masses 
of microscopical dimensions and irregular contour underneath the 
epithelium. In the solid viscera it is distributed here and there in the 
course of the lymphatic channels. 

5. In the peritonaium, tuberculosis primai'ily consists in the enlarge- 
ment or overgrowth of these sheaths or microscopical masses of adenoid 
tissue, and consequently the tuberculous nodules which arc formed 
have the same intimate structure, and stand in the same anatomical 
relation to the vessels and epithelium. In the viscera the essential 
lesions also consist, not in new growth, but in overgrowth of pre-existing 
masses of adenoid tissue. 

6. The primai-y local lesion in artificial tuberculosis, whether the cause 
be simple wound or specific inoculation, consists in the development at the 
seat of injury of granulations or nodules which have similar structural 
characters with those of adenoid tissue ebewhere, but cannot as yet be 
shown to be in relation with the absorbent vessels. 



* Afonassiew, Ucber den Anfang der Lymphgefasse in den serosen Hauten, Yireh. 
Arch. Bd, xliv. p. 37. 

t The term adenoid has been introduced into pathological nomendature in an 
entirely difiereut sense. It has been applied to tumours which consist essentially ia 
overgrowth of elements belonging not to adenoid, but to acinous glands, e.g,y of the 
epithelium of the liver and breast respectively. 
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7. Tb^first step in the dissemination of tubercle, consists in its being Affbnoiz. 
absorbed primarily by the lymphatics (which convey it to the lymphatic — — 
glands of which they are tnoutaries), and secondarily by the veins. ^' ^* 
Having thus entered the systemic circulation, it is distrib.ited universally jfj^^^^ii^ 
by the arteries. The serous membranes seem, however, by preference *.<•. of 
to appropriate it, and from them it extends by contiguity to the super- T^Mtrdle, hg 
ficial parts of the organs which they cover. Dr. Sandenon 

8. The final stage of the process consists in the tertiary infection of *"" 
the glands of each diseased organ, which glands consequently undergo 
enlargement and induration, and eventually become partially caseous. 

The enlargement is due to the multiplication of cells in all the tissues 
of the organ, but more particularly in the alveoli — ^the hardening to a 
process of fibrous degeneration — ^while the caseation consists in slow 
necrosis of the previously hardened and anaemic parts. From the first 
the gland is incapable of performing its functions, but it is not until 
induration commences that the absorbents of the organ to which it 
belongs are completely obstructed. 

9. In the liver of the guinea-pig, and in some other organs, tuberculous 
tissue undergoes a fibroid degeneration and caseation, the results of 
which cannot be distinguished from those observed in the normal adenoid 
tissue of the lymphatic glands and of the spleen. 

10. As regards the question of a specific contagium of tubercle, we 
think it very important to note that this is not as yet disproved by the 
facts of traumatic tuberculosis. It still remains open to inquiry whether 
or not injuries which are of such a nature that air is completely 
excluded fi'om contact with the injured part are capable of originating 
a tnberpulous process. The results of the following experiments under- 
taken at the instance of Mr. Simon, with special reference to this 
question, seem indeed to suggest that they may not be so. Setons 
steeped in carbolic acid were inserted in 10 guinea-pigs on the 24th of 
September 1868, each animal receiving two. At the same time extensive 
fr8<;tures of both scapulas were produced on five others, care being taken 
not to injure the integuments. Ko tuberculosis or other disease of inter- 
nal organs resulted in either case. These facts certainly point to the 
necessity of further investigation in this direction. 
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Explanation of Plate L* 

Fig. 1. A knot of capillaries from the peritonaeum in ike neighbour- 
hood of the pan^cas. a. Arteriole, b. Vein. e. Mass of Ijmph 
corpuscles in which the capillaries are ombedded. d. Network of 
omentum. From a healthj guinea-pig ; the vessels have been filled with 
carmine by Chrzonszczewskj's method. Magnified 460 diam. 

Fig. 2. An artery partly surrounded by a vascular, adenoid sheatb % 
from the same preparation as Fig. 1. The large connective tissue 
corpuscles (a.a.) stained with carmine differ from lymph corpuscles 
principally in size. They present the appearance of round or oval 
masses in which neither granules nor nuclei can be discovered. Magnified 
660 diam. 

Fig. 3. A vein and arteiy from the same preparation. The vein ia 
filled with colourless blood corpuscles or lymph corpuscles, some of 
which are stained, while others remain of their nJ&tand colour. Mag- 
nified 650 diam. 

Fig. 4. Mass of adenoid tissbc surrounding capillary loop; the smaller 
vessel can be traced directly from an artery, the larger opens into a 
vein. Magnified 460 diam. 

♦ All the fignres on Plates I. — ^VII. were drawn by the artist from the microscope, 
-with the aid of the " neutral tint reflector." Those on Plate Vm. were drawn by 
myself with the drawing prism. 
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Explanation op Plate IL 

Fig. 1. Part of a vascular anastomosis from the peritoneal fold 
encloslDg the pancreas, ftom a tuberculized guinea pig. The drawing 
shows the relation between the tuberculous nodules and the larger 
Teasels of the peritonaeum. The vessels occupy the axis of a cylin- 
drical sheath in which two kinds of tissue can be distinguished, viz. : 
an adenoid layer externally and fat cells internally. The nodules, 
which are of extreme transparency, are outgrowths from the adenoid 
part of the sheath. a,a. Nodules, b, Peritomval membrane. Mag- 
nified 7 diam. 

Fig. 2. Part of vascular sheath from the same preparation magnified 
100 diam. a. External adenoid layer, b. Internal adipose tissue. 

Fig. 3. Aggregation of lymphoid corpuscles undeiiieath the peritonaeal 
epithelium in a healthy animal, a.a. Network of omentum, b. Nuclei 
of epithelium. Magnified 650 diam. 

Fig. 4. Epithelium of healthy omentum^ prepared by v. Reckling- 
hansen's method, a.a. Epithelium covering an artery and vein. 
b.b. Epithelium covering the adenoid sheath. At c. the epithelium 
is deficient. Magnified 650 diam. 

Fig. 5. Epithelium covering a tuberculous nodule. Magnified 650 
diam. 
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Explanation of Plate III. 

Fig. 1. Tela conjunctiva of the liumau liver, a. Grauulation of 
adenoid tissue. b,b. Nuclei embedded in the sheaths of the capiU 
laries. c.c. Liver cells, most of which have been removed from the 
framework by pencilling. (From a case of general lymphoma commu* 
nicated to the Pathological Society by Dr. Murchison). Magnified 
460 diam. 

Fig. 2. Reticulum of liver of guinea-pig in exirly stage of tuberculosis. 
b. and c. as in Fig. 1, magnified 460 diam. The two drawings are 
intended to illustrate the mode in which overgrowth of lymph cor- 
puscles commences in the sheaths of the capillaries of the nciniy which 
sheaths collectively constitute what is called the tela conjunctiya. 
They further show the anatomical coirespondence between lymphoma 
and tuberculosis. 

Fig. 3. Liver of guinea-pig, No. 56, (2d series), a. Vascular spaces 
containing lymph corpuscles and coloured blood corpuscles, b. Liver 
cells, c. Reticulum, d. Nuclei of epithelium contained in dilated bile 
ducts. Magnified 460 diam. 

Fig. 4. Section of the same liver in an eai'lier stage of alteration* 
a. Vascular spaces. Many of the lymph corpuscles are of large size 
nnd nucleated, b. Liver cells. Magnified 460 diam. 
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Explanation of Plate IV. 

Fig. 1. A medullary cylinder of a healthy lymphatic gland, a 
Cylinder of adenoid tissue in the meshes of wliich numerous lymph 
corpuscles are embedded, b, Coai-scr network of lymph sinus from 
which the lymph corpuscles have been removed by pencilling. Mag- 
nified 650 diam. 

Fig. 2. Summit or extremity of an ampulla, a, Reticulum of the 
ampulla, b. Limiting membrane of the ampulla, the structure of which 
differs from that of the reticulum only in the closeness of the filaments 
of which it consists, c. The lymph space, d. Fibrous connective 
tissue which forms the cortical substance of the gland. With the 
exception of the few lymph corpuscles shown, all have been removed 
by pencilling. Magnified 460 diam. 

Fig. 3. Portion of the same ampulla. The figure is intended to show 
the relation between the reticulum and the vessels, a. Artery, the 
structui'e of which is seen indistinctly through the sheath of closely woven 
connective tissue which covers it. b,b. Limiting membrane of the 
ampulla, the structure of which is continuous with that of the sheath of 
the artery. e,c. Reticulum of the ampulla, from the meshes of wliich 
the Ijrmph cells have been pencilled out. d,d. Capillaries, the sheaths 
of which are united with the filaments of the reticulum. Magnified 
460 diam. 

Fig. 4. Reticulum adjoining an interlobular bile duct from which the 
lymph corpuscules have been removed by pencilling. The meshes of 
the reticulum are oval, their long axes being in the same direction as the 
bile duct ond the vessels accompanying it. Magnified 460 diam. 

Fig, 5. Cross section of four bile ducts, surrounded with adenoid 
tissue, from the reticulum of which almost all the lymph coipuscles 
have been pencilled out. a,a. Bile duct epithelium, b. Reticulum. 
Magnified 460 diam. 

Fig. 6. Adenoid tissue in the neighbourhood of a minute branch of 
the hepatic artery. (From a liver in advanced fibroid degeneration in 
which the hepatic artery has been injected.) — The reticulum is trans- 
formed into a sponge-like tissue in which laminae take the place of 
filaments. Lymph corpuscles, many of which are nucleated occupy 
some of the loculi. Magnified 460 diam. 

Fig. 7. Lymph corpuscles from blood of portal vein of guinea-pig, 
No. 56, (2d series). Magnified 460 diam. 



122 



Explanation of Plate V, 

Fig 1. Nodular tubercular overgrowth of adenoid vascular sheath fVom 
the omentum of a tuberculized guitiea-pig, killed four months after inocu- 
lation. The abdominal organs have been injected with Beale's blae, by 
the cocliac axis. The preparation demonstrates the extreme vascularity 
of tuberculous new growth. The capillaries of new adenoid tissue being 
of great delicacy, they cannot be made out without injection. In the 
present instance the injection had passed into the vcinsy many of which 
were slightly coloured. Magnified 460 diam. 

Fig. 2. Section of a pulmonary lobe of a healthy guinea-pig procured for 
the purpose of demonstrating that adenoid tissue, indistinguishable from 
that which constitutes tubercular granulations, exists in the normal long. 
The section has been made so as to cut across the principal artery and 
bronchus of the lobe, a, artery ; 6, bronchus — the brownish red bodici 
being imperfect cartilaginous rings ; c, mass of adenoid tissue surrounded 
by a layer of black pigment. This mass is cylindrical, the axis of tlie 
cylinder being parallel to that of the bronchus and artery, to which 
structures its relative position is always as represented ; d^ alveolar 
tissue ; e, loose connective tissue surrounding the artery and bronchos. 
Magnified 60 diam. 

Fig. 3. Apparently healthy lung of guinea-pig, No. 94, (2d series) inocu- 
lated three weeks previously by introducing tuberculous material into the 
peritonaeum. The lung was first injected with Prussian blue by the 
pulmonary artery, and then filled to distension with warm solution of 
gelatine. In fresh sections stained with carmine of the lung solidified in 
this way, microscopical collections of lymph corpuscles (a) could be 
discovered here and there, all of which were in close proximity to small 
arteries or bronchioles. In the drawing a " granulation " of this kind 
is seen lying behind a minute arterial trunk which the knife has hap- 
pened to truncate immediately in front of the centre of the little mass. 
Its rounded form is evidently due to its having gi'own into an alveolar 
cavity, the capillaries of which may be traced over it. The rich capil- 
lary network {b) which surrounds it belongs to other adjoining alveoli. 
Magnified 200 diam. 

Fig. 4. Shred of epithelium from an infundibulum, stained with 
nitrate of silver. This epithelium does not cease abruptly where the 
internal surface of the infundibulum becomes continuous with that of 
the alveoli, but gradually loses its distinctness. I have failed in mj 
endeavours to demonstrate an epithelial layer in the alveoli, but do not 
doubt its existence. Magnified 650 diam. 
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Explanation op Plate VI, 

Fig. 1. Section of liver of guinea-pig, No. 56, (2d series), inoculated 
29 weeks before death with transparent material from the supra renal 
capsule of a patient who had died on the previous day of Addison's 
disease. The section is vertical to the surface of the organ. a»a,a. 
Interlobular bile ducts lined with epithelium. b.b. Ends of the con- 
verging columns of liver cells of which an acinus is formed, c. Heti- 
culura from the meshes of which the corpuscles originally occupying 
them have been removed by pencilling. From the obliquity of the 
plane -of section in relation to the interlobular septum, some parts of it 
appear fibrous, others alveolar. Magnified 460 times. 

Fig. 2. Epithelium of the double layer of peritonsBum which encloses 
the extremity of the pancreas of the guinea-pig ; the drawing is intended 
to &how the structure of this membrane, in relation to the frequency 
with which it becomes the seat of tubercular granulation, a. Nuclei of 
the epithelium, some belonging to the layer nearest the observer others 
to the layer opposed to it. The reticulated wavy lines represent the 
interstitud cement by which the contiguous elements (scales) are 
united to each other. Those which intersect each other belong to 
different layers. The epithelium where it covers the vein (v.v.) is 
modified in form, the scales being oval or oblong, b. Apertures in the 
membrane at the edges of which the two layers of epithelium are con- 
tinuous with each other. Everywhere else the space between the two 
layers is occupied either by vessels or by a mesh work of extremely 
delicate connective tissue fibres, which are continuous with the similar 
tissue which forms the sheaths of the blood-vessels. This tissue is of 
such tenuity that even in preparations stained with caimine, it is not 
distinguishable, unless the epithelium has been removed by previous 
maceration. The lymphoid corpuscles which exist in such numbers in 
certain parts of the same membrane are embedded and originate in this 
structure. 

Fig. 3. Section of liver of guinea-pig inoculated four months pre- 
viously by Dr. Fox with human tubercle. The section is parallel and 
near to the surface of the organ, a. Portal vein and tributaries thereto. 
b. Section of an interlobular duct, c. Reticulum occupying the greater 
part of the portal canal, d. Cavity containing remains of epithelium. 
As in fig. 1, the cells which originally filled the holes of the reticulum 
have been removed by pencilling. Some have contained adenoid pulp, 
others liver cells (e.) Magnified 460 times. 

Fig. 4. Pencilled section of acinous tissue of liver in advanced fibroid 
degeneration. The reticulum is so abundant, that it seems to constitute 
the whole substance of the organ. The liver cells as well as the adenoid 
pulp have entirely disappeared ; of the cellular forms that remain some 
probably are epithelial nuclei, others which appear to be contained in 
vascular cavities, are I believe of the same nature as the corpuscles met 
with in the earlier stages of the process in the capillaries. Magnified 
460 times. 
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Explanation op Plate VH. 

Fig. 1. Vertical section of capsule of spleen of guinea-pig. No. 56 
(2nd series), a. External surface of capsule, the epithelium being 
removed in making the section, b. Commencement of a splenic trabe* 
cula. c. Adenoid tissue forming a sub-peri to naeal granulation, the 
stinicture of which is continuous with and indistinguishable from that of 
the capsule of the organ, d. Section of a vein. The margin at f, 
corresponds to the position originally occupied by a malpighian follide^ 
the structure of which can no longer be distinguished. A line connect- 
ing the two asterisks would correspond to the natural dii*oetion of the 
capsule. All that lies to the right of it may be regarded as new growth. 
Magnified 460 diam. 

Fig. 2. Section of a new growth occupying the connective tiasae 
adjacent to the tendon of the trans versalis abdominis and in the imme- 
diate neighbourhood of the inoculation wound ; from guinea-pig. No* 94^ 
three weeks after inoculation. Magnified 660 diam. 

Fig. 3. Section of a sub-cutaneous nodule of adenoid tissue in cloee 
proximity to the inoculation wound, three weeks after inoculation. The 
plane of section is parallel to the surface of the skin. Magnified 460 
diam. 

Fig 4. Section of the same nodule in the opposite direction. a,b,c.i. 
Nucleated cells much larger tlian the ordinary lymph corpuscles, wfaldl 
are met with here and thei*c in the meshes of the stroma. 3£agnifiel 
460 diam. 

Fig. 5. Vertical section of capsule of spleen in advanced fibreil 
degeneration. All the ceUs have disappeared^ while the fibroid bandi 
have increased remarkably in thickness. The deeply coloured idmi 
shown in the upper part of the drawing consists of the same hyaline 
structureless material of wliich the fibroid bands are composed. 
Similar masses are met with thi^oughout the diseased organ, sections of 
which when stained with carmine appear when view^ed wth a lens to 
be scattered with red points. No trace of cells or nuclei can be ^stin* 
guished either in the bands or masses. Magnified 460 diam. 

Fig. 6. Section of the hilus tissue of a lymphatic gland in a similv 
condition of induration, a. A minute artery surrounded bj a loculov 
hyaline stroma, containing a few lymph corpuscles. Magnified 460 
diam. 



liu 




/ijl / 



i!*5..- 









>>■ :>; 



/:■ 






125 



Explanation of Plate VIIL 

Fig. 1. A lymphatic lacuna from the peritonaeal surface of the dia- 
phragm. v,v. Veins. IJ. Lymphatics. The dark lines which ramify in 
the spaces between the vessels are the so-called sap canals of v. Reck- 
linghausen. N^r a. the limiting membrane of the lacuna seems to be 
imperfect. By altering the focal adjustment, the layer of epithelium 
which covers the deep surface of the lacuna can be brought into view. 
The superficial layer appears to lie immediately underneath the peri- 
tonseal epithelium, which has here been removed by maceration. 
Magnified 207 diam. 

Fig. 2. Artery and vein, with accompanying lymphatic channel, 
lying immediately under the pentonseal epithelium. In the upper part 
of the preparation, the vascular structures, and sap canals ai'e stained, 
but the staining has accidentally failed in the lower part. It is there 
seen that the vein is covered with an intemipted layer of lymph cor- 
puscles, of which there is no trace in the neighbourhood of the artery. 
a. Artery, v. Vein. /. Lymphatic, s. Sap canals. J\ Fibres of con- 
nective tissue which lie immediately underneath the epithelium, c. 
Inferior layer of central tendon of diaphragm, d. S^Uit between two 
parallel tendinous bundles, into which a branch from the vein penetrates. 
Magnified 207 diam. 

Fig. 3. Normal adenoid tissue of healthy lung from the mass repre- 
sented in Plate V., Fig. 2. Magnified 490 diam. 

Fig. 4. Minute artery and vein from the upper surface of the central 
tendon of the diaphragm of a guinea-pig, into whose peritomeum a trace 
of tuberculous matter had been injected three months previously. The 
vessels are in the immediate neighbourhood of a tuberculous nodule, the 
lymph corpuscles of which surround the vein. This drawing may be 
compared with Plate I., Fig. 3. a. Artery, b. Vein, containing 
numerous lymph corpuscles, c. Superior tendinous layer of the centrum 
tendineum, on the surface of which the vessels lie. Magnified 490 
diam. 
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time, by diminish Log it ; that heat, febrile or normal, may bo produced 
by the oxydation of either, but is produced if possible first from non- 
nitrogeuous matters, and if these are absent or insufficient, then from 
nitrogenous matters. 

In order to the accurate measurement of these effects of the febrile 
process the food and excretions have carefully to be ascertained and 
analysed ; and among excretions 1 of course include the i>roduct8 of 
respiration. The urine has to be collected separately and completely 
as yielding one of the main and most important indications. In regard 
of persons who are not bedridden this is best done by means of specLHl 
apparatus such as I described in 1864, in the Journal of the Society of 
Arts. And besides food and excreta, the body-weight of the patient has 
to be taken into consideration during the whole of the disease. All these 
desiderata can only be observed by the aid of particular arrangements 
in hospitals, and by the aid of the lai'ge and expensive appai-atus first 
constructed at Munich by Pettenkofer and Voit. Where these facilities 
do not exist the research has to be limited to the deteimi nation of tlio 
disintegration of the albuminous substances. This has hitherto mainly 
been effected by the quantitative determination of the excreted urea by 
means of Liebig's volumetrical analysis. Now although this gives the 
main bulk of the products of disintegration, it does not indicate the 
whole by several per cent. Some inquirers have therefore detei-mined 
the excreted nitrogen as such, by means of particular processes (Davy, 
Neubauer). But my researches on uromelanine, omicholiue, oniieholic 
acid, have shown that chlorine, which was relied upon as a deconii)osing 
agent in the analyses of Davy and othei's, does not decompose the i»rodiict3 
just mentioned in such a manner as to liberate their nitrogen, and that 
in short nothing but actual combustion with soda lime will set alJ the 
nitrogen of urine free in the form of ammonia. Liebig's analysis comedy 
however, closer up to the actual amount than the chlorine process, 
because uroclirome is precipitated by the nitrate of x)rotoxyde of 
mercury. As this amount of a com^wund, the nature of which is at 
present only pailly known, enters the account as tetra mercuric-urea- 
nitrate, it introduces a source of inaccuracy for the elimination of which 
the future will have to provide. A similar remark holds good with 
regard to creatinine, uric and hippuric acid. But these it is possible to 
determine, although by difficult or circumstantial methods only. The 
indications of the quantity of urea or nitrogen in the urine are of course 
the more important the more of it is derived from tissue juice and not 
from daily food ; for this proportion assigns the degree in which we get 
one of the most common results of fever, namely emaciation. 

Generally speaking, the febrile process as exhibited in the urine is a 
quantitative change ^vithout final qualitative alteration. At least, so far 
as present information roaches^ the ingredients of febrile urine do not 
differ qualitatively from those of healthy urine, but are present, some in 
increased, others like chlorides, in diminished quantities. The qualita- 
tive change which takes place in the febrile body occurs intermediately 
between albumen and urea ; and to the rule that all anomalous products 
of albumen become again urea, only one disease, malignant jaundice^ is 
at present known to form a complete exception ; and even here the ex- 
ception is only complete in the most extreme cases. The products of 
diseased action arc destroyed in the blood like the pabulum of health. 

It is interesting to compare with our ordinary acute fevers a number 
of other diseases which vaiy the bearing of the constituents of food and 
blood. Such a comparison, according to my conception of the main 
features, is represented in the following diagrams ; where the continuona 
lines indicate the course of the albuminous substances, the iutermpted 
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lines that of the fatty, and the dotted lines that of the saccharine 
elements of assimilated food. 



1. 



2. 



3. 



4. 



5. 



6. 
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Diagram 1 is that of health. Tlie three factors run through the Explanation 
biliary function, indicated by a horizontal line at a place about f ths from ®^ diagrams, 
the top of the diagram. Diagram 2 is that of typhus fever. The three 
factors ran through the biliary function, but deviate greatly from the 
normal afterwards ; their products, however, return to normal qualities, 
t.e., urea, urochromc, carbonic acid, and water, &c. The third diagram 
illustrates what is believed to be the course of more virulent fevers, such 
as yellow fever. All factors deviate immediately, the biliary function is 
not performed, and death occurs at the height of deviation, or the func- 
tions return to normal channels. Diagram 4 illustrates the course of 
diabetes. The amylou and sugar line alone deviates, and that to the end, 
while both albuminous and fatty matters follow the course of health. In 
diagram 5, that of cystine disease, the albuminous matters alone deviate, 
while fats and sugars retain their ordinary course. In diagram 6, that of 
chylous urine, sugar and starch follow the lines of health, while fats 
and albumen are at least in part diverted. The 7th diagram exhibits the 
course of malignant jaundice, in which albumen only is diverted, sugar 
and fat following the line of health. The disease, therefore, in these 
great features resembles cystine disease^ but differs by the deviation of 
the albumen taking place before the biliary lysis has been effected upon 
it^ while in cystine disease there is no interruption, but only a partial 
qualitative change of the biliary lysis, cystine being produced instead 
of or as well as taurine. In malignant jaundice all biliary lysis ceases at 
a given period, and no taurine is formed. What has here become of the 
sulphuretted part of albumen, which should have formed taurine (and 
which in the other diathesis forms cystine) is not known. 

Under all circumstances the greater part of the products of diseased 
action is destroyed in the blood like the pabulum of health, and turned 
into ammonia, carlcnic acid, and water, or their equivalents. Only in 
extreme conditions, such as diabetes, or malignant jaundice, the process 
of conversion indicated by one line or the other is entirely perverted, 
and the products of the processes indicated by that line are entirely 
abnormaL Thus in slight degrees or incipient stages of malignant 
jaundice there is as yet neither tyroine nor leucine, but the ordinary 
urinaiT products. In higher degrees tyroine and leucine appear by the 
side of urea, and in the ultimate fatal stages leucine and tyroine, with 
other abnormal products, assume the place of urea, which disappears 
entirely from the secretion* 

22528. I 
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In febrile diseases such as are indicated by -diagrams 2 and 3, there is 
a certain relation of urea to temperature observed. But the explanation 
of thiii relation meets with difficulties, as several sources of eiTor are 
found during its consideration. Thus it is impossible to say what was 
the amount of either food or tissue consumed, and consequently ivliat 
kind of wjwtc, blood or tissue waste, the urea formed represents. No3ct, 
it is impos}<ible to tell the nature of the decomposition preceding the 
formation of urea, and consequently to calculates the number of umt« of 
heat evolved. And even if those were ascertained it would ]>c prac- 
tically imposhiible to determine the heat absorl)ed by the evaporation 
from skin and lungs, on the one, and that which has to be got rid of by 
radiation on the other, hand. The error arising from the excretion of 
a little urea by the skin is so small that it can be neglected. 

Generally speaking, it may be affirmed (a) that in all diseases with 
raised temperature urea is increased ; {b.) that the process which pro- 
duces urea produces the fever ; and (r.) that the quantitative abeiTation 
is preceded by a qualitative one, as shown in the diagrams. But these 
three conclusions can by no means be reversed, nor ai*c tlicy absolute, 
though general, because {d,) urea may be increased (to double the 
normal standard) while tempei-ature is lowered. This is the case in dia- 
beteii. Diminished heat and diminished excretion of car1x>nic acid go 
here hand in hand, (c.) Urea may be diminished in acute fever, if other 
products are discharged instead, the decompositiou-heats of which are 
the cause of the increased teniperatui*e obseiTcd. (Leucine, tyroiue, 
changed hematiue.) (yl) These decompositions precede the urea formed 
by the abnormal process, and their heats are therefore superadded to the 
heats, which |>ossibly may be, but are not necessarily produced by the 
ultimate urea formation. 

There ai*o chronic diseases which in such respects as are here under 
consideration show featui'cs similai* to acute. It is as if certain materiala 
slowly accumulated in certain parts of the body, and presently split up 
into secondary products of diseased decomposition ; this splitting up 
evolving heat — the same as that which was absorbed or became latent 
during the synthesis in which the comi>ound was made, in the plant or 
animal \ and the secondaiy products getting oxydised with further 
evolution of heat, till no diseased pixxlucts ultimately remain. Such 
processes seem to bo illustrated in the several stages of gout. 

Of the luiture of the speciHc changes but little is known, and much 
remains to be ascertained. This is indeed the most difficidt task of 
chemico-pathological in([uiry. Some changes arc primai*y, and concern 
mattei*s which are yet in the intestinal canal, or already in the Mood 
Others are secondary or results of fever. Many brain -diseases attended 
by delirium, and also tetanus, are accompanied with decomposition of the 
sheath of the nerve- fibre, which, as shown by the reaction w^ith perosmk 
acid, consists of cerebric acid ; and no doubt this decomposition may be 
produced either by external heut radiated upon the part (as in sun-stroke) 
or by iever-heat operating through the blood. In acute softening of (he 
brain this d<!Composition advances so far that glycero-phosphcric acid»i 
constant product of the decomposition of cerebric acid, is met with in the 
fluid which surrounds the softened part. 

It may bo useful to draw attention to the causes and eflfccts of dimi- 
nished tem])erature, in order by the contrast to aid in the explanation 
of those of increased heat. The most direct and immediate cause of 
sinking of the animal heat is failure of tlic heart's action, as in a faincing 
fit. This, sudden and severe, maybe caused by terror, or in weakened 
constitutions even by slight impressions on tho mind. A slower but ^ 
direct cause of the same effect is external cold. It acta physically by pw- 
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ducing spasm. During immersion in very cold water (such as that which . Appsimix. 
issues from an alpine glacier with a temperature of 8° C.) the pulse — ^ 
disappears, the limbs shrink, muscular spasms appear in various parts of ^^^«* ^'. 
the body, and the heart gives indications of a tendency to arrest its action. id^nti^^c^L, 
When elements for the production of heat are absti-acted from the body ofDUwmel 
(as in starvation, bleeding, and diarrhcea) the same result occurs. And by Dr, 
it also forms pai*t of the state of collapse which many poisons (common Thudichtm, 
and morbid) produce. Partial paralysis acts by loss of motion only, but """"^ 
complete paralysis, such as paraplegia, eg,, by severing of the spinal 
marrow, causes at first a great rise in the temperature. Sections of one 
side of the spinal mai-row produce paralysis of motion with diminished 
heat on the one, and increased heat and hyperaesthesia on the other side. 
During the impairment of chemical action in diminished temperature, 
matters collect which aftenvards when they become oxydised (with or 
without accidental assistance from exterior circumstances) cause an in- chemical 
crease of temperature, or so-called reaction. But abnormal matters may definition of 
also collect by being produced quicker than they can be oxydised, and " reaction." 
when they are got rid of by the economy it is also by the process of reac- Chemical 
tion. Reaction (the manifestation of the chemical destruction of col- definition of 
lected abnormal matters) begins with a period termed crisis ; and crisis " ^"^w* 
I understand to be the point at which more morbid material is beginning 
to bo oxydised than is produced in equal times. 

I have not been able to convince myself of the existence of critical Critical days 
days, as defined by Traube, namely, the uneven days from the beginning doubtful, 
of the disease. Though there might be clinical appearances, the 
chemical phenomena did not keep parallel to them. The circumstance 
that in intermittent fever reaction and crisis are indefinitely repeated in Crisis in inter- 
definite intervals, points to a limitation of the length of time during mittent fever, 
which abnormal matters may collect. In remittent fever the intervals 
are in closer approximation and observe no regular periodicity. In 
typhus and yellow fever, crisis and reaction are compressed within a Crisis in typhus 
very short span of time, and may be possibly imperceptible unless ^d yellow 
•measurements and analyses are made at such short intervals as two ^®^^'' 
hours. 

In chronic diseases, on the other hand, crisis and reaction occur at Crisis in chronio 
very long intervals. Thus in chronic intermittens, I have observed ^seases. 
them every 28 days in the male subject. Gout, again, may show them at 
intervals of weeks, months, or years. However intervals may vary, the 
process shows the same coui*se and derivation. 

Carbon leaves the body in breath and urine. In the breath it occurs CoUateral 
as carbonic acid and as carburet ted hydrogen. The latter in health ^^ures of the 
appeals in small quantity, but may perhaps be increased in diseases, ^i^^^^**'^ 
The symptomatology of the tongue may be enriched by observations on ' 
this point. For abnormal gases during expiration may exercise an ™^"*^*^ 
influence upon the tongue as well as morbid kinds of saliva and buccal 
secretions. The origin of the carburetted hydrogen gas is mostly in 
_the intestinal canaL As marsh-gas, GH^^ it is a regular constituent of Marsh-gas in 

flatus, and of those great and painful collections of gas which produce typht^ 
the tympanites of abdominal typhus. Possibly carbonic acid gas may 
be secreted from the blood into the intestine when the lungs fail in 
action. Thus in hydrothorax I have repeatedly observed tympanites and 
continued eructation of gas. These considerations derive great support 
fi'om the conception of respiration as being primarily an act of secretion, 
before it becomes one of absoi*ption as well. But the fact has to be borne 
in mind, that most of the gas which occurs in the intestinal canal is the 
• product of the decomposition of its contents. 

I 2 
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The significance of the various nitrogenous bodies in the form of 
which nitrogen leaves the body during fever, and their relation to each 
other, can only be found by continued quantitative researches. What 
we know of urea almost suffices for a theory in which all factors are in 
harmony. But we must have a measure of the disintegration of the 
blood, and that we can only find in uromelahine, or better still in a 
method of determining urochrome with the same despatch as urea. With 
such a measure we could ascertain the quantitative efiects of fever far 
better than with the thermometer or urea analysis alone. The ther- 
mometer gives us a measure of the aggregate chemical changes ; the 
urea a measure of the disintegration of albumen ; but urochrome would 
show us the amount of disintegration of the corpuscular respiring and 
oxydising part of the blood. Much of the efibrts of pathologists must 
therefore be directed upon obtaining this aid ; and consequently my 
researches of the last two years have lain very pai'ticalarly in this 
direction. 
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B. — Waxy Degeneration^ particularly of the Liver, 

Waxy degeneration afiecting most organs of the body was first de- 
scribed by Rokitansky. He termed it bacony degeneration (Speck-leber) 
on account of the peculiai* consistence which organs, e.g,, the iiVer, 
assume under its infiuencc. He observed peculiar corpuscles from the 
size of granules to that of larger animal cells, some of the larger ones of 
which showed concentric rings. On account of their peculiar consis* 
tence, and their tendency to break up under slight pressure like drops of 
cold jelly, he termed them colloid corpuscles. He thus applied to a 
microscopic formation, the result of the morbid metamorphosis of a 
natural tissue, an adjective which Laennec had applied to a peculiar 
kind of tumor, a new growth. Some of the peculiar corpuscles exhibit- 
ing a concentrically stratified appearance, Rokitansky following Par- 
kinje, termed (first variety) amylaceous bodies, others (the Bccoad 
variety) he termed stratified colloid coq)uscles. (Pathol. Anatonu 1, 
1 16.) Virchow examining these corpuscles by means of iodine, observed 
that they assumed colorations varying from pale blue to blue grey, 
violet, and brownish, but never purely violet or blue ; on subsequent 
addition of sulphuric acid they assumed a blue, violet, or violet brown 
colour. This induced him to term the bodies amyloid corpuscles, and 
to attribute to them the properties of cellulose. (Virchow's Archrr. 
6, Ido; 6, 268; 6, 416; 8, 140; 8, 364.) Busk assented to ^ 
because he saw that the corpuscles became blue by the influence of 
chlorideof zinc-iodine (Quarterly Journal of Microscopic Science, I8oi 
January). It was, however, oflen observed that organs which had the 
general characters of this degeneration with iodine and sulphuric acid 
gave only a mahogany coloration^ and no blue whatever. (See Dni 
Bristowe and Ord, in Path. Trans. Vol. X.) And an analysis (tf as 
extract by potash from a bacony liver, made by Eekul6, had yielded 
data which showed the extract to possess the composition of an albo- 
minous body. It became, therefore, necessary to estabUsh a distinctioi 
between the bacony, or as it is now termed waxy, and the amyloid de* 
generation, and to examine the chemical differences between the two 
processes. 

An exquisite specimen of a waxy liver fiom a patient who had b«i 
under the care of Mr. Simon wos therefore subjected to the folloirm^ 
examination. A part of the liver was ground to a pulp, extracted wiA 
cold water and filtered. The solution with a little acetic acid, or bj 
itself on boilmg, as also with nitric acid, and sulmitrite of mercmy 
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(Millon's reagent), gave the reaction of albumen. Evaporated, the Appexduc 

residue extracted with alcohol, after evaporation of the alcohol a 

solution was obtained which gave no reaction with Trommer's test. QnriM'rni 

Consequently sugar was not present in the extract. Identifictuion 

Another part of the liver was repeatedly extracted with boiling water, o/Dis^t^, 

and the extracts were united and evaporated to a syrupy consistence. h ^^» 

Pettenkofer's test gave no reaction, so that bile -acids were absent. No Thidiehumm 

sugar could be detected either in the residue or its evaporated alcoholic p , , TJ 

exti*act. ^ extract con- 

The pulp, which had been extracted with hot water, was boiled with taini albumoiy 
alcohol, and the decoction filtered hot The filtrate was evaporated to no sugar, 
dryness and redissolved in a small quantity of boiling absolute alcohol. Hot water 
On cooling of this solution a considerable quantity of cholesterine was extract con- 
deposited. The crystals were mixed with drops of fat. The filtrate J^^ °® ^"^ 
from this deposit was again tested for biliaiy acids, but none were gmrar. 
found. "With nitnc acid a feeble reaction of green, blue, and violet was * , / , 
obtained. As the alcohol reacted rather violently with the acid, the extract 
solution was diluted with twice its bulk of water, whereby a milky ^ . 
precipitate ensued. This was completely soluble in much acetic acid cholesterine 
(fatty acids). When to the turbid solution chloride of iron was added no bile-acidf, 
a d£urk yellow precipitate ensued, which may have been benzoate or little oholo- 
succinate of iron. phseine. 

A part of the liver was comminuted and heated with hydrochloric Fatty acids, 
acid. The dark purple solution was filtered, heated on the water bath, Benxoic or 
and treated with small quantities of chlorate of potash, until the fluid succinic acid* 
ceased to froth and was clear yellow. On the top there was some fat, 
at the bottom of the fluid there was a small quantity of a ydlow flaky 
precipitate. This was easily soluble in alcohol. It follows from this No gelatine, 
that gelatine is absent, and that the main bulk of the matter behaves but syntonine. 
like syntonine. 

No part of the liver, fresh or extracted with alcohol, gave with iodine. No amyloid 
or iodine and sulphuric acid, any reaction indicating the presence of reaction, 
amyloid or cellulose matters. The particles only assumed a mahogany 
brown colour. 

Results, — ^The waxy liver contained of abnormal substances syn- Results, 
tonine, cholesterine, and benzoic or succinic acid. Biliary acids and 
sugar were (abnormally) absent ; a trace of cholophseine was present. 
Only very little fat was met with. Consequently the degeneration 
consists mainly in the displacement of gelatiniform tissue, and the 
disappearance of sugar and biliary acids, with the abnormal deposition 
of syntonine (or a matter behaving like syntonine) and cholesterine. 

C. — Determination of the Quantity of Sugar circulating in the Blood in 

a case of Diabetes, 

It has been affirmed that the proximate cause of the symptoms of dia- Question, 
betes is melitasmia. And undoubtedly sugar has been found abun- 
dantly in blood examined in the usual way after withdrawal from veins. 
But it was not quite certain that all this sugar, or any of it, existed in 
the blood while circulating, and that there had not been a post-mortem 
or rather a post-venesectionem change of some glycogeuous material 
into sugar. Moved by these considerations Mr. Simon suggested the 
following experiment, which was accordingly carried out at St. Thomas's Experiment. 
Hospital. 69 grammes of blood were withdrawn by venesection from 
the arm of a female diabetic patient Of these 29 grammes were received 
directly into 75 grammes of absolute alcohol yielding 104 parts of mix- 
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tore. This ftfter two filtratioiis was by nitric acid and boiling found 
free from albumen. It was now examined with a saccharometer, to be 
more fully described in the following. In this apparatus a diabetic 
sugar solution of 4-75 % compensated (a) 0*72 ; (b) 0*71 ; (c) OTl 
= mean 0-71 inches of scale adjusted to left turning oil of turpentine. 
The blood extract compensated 001 inch, equal to \fY = 0'067 % of 
sugar in mixture. Multiplying this by ^^^ = 3*58 we get 0'239S ^/^ of 
sugar in blood. Taking the whole of the patient's blood at 4,50O cubic 
centimeti*es, it would after that rate contain 108 grammes of sugar. 
The second portion of blood, measuring 40 cubic centimetres, which had 
been drawn -with the above, but not into alcohol, was after 24 hrsi 
standing treated in exactly the same manner as blood I. Blood 40 gm^.^ 
alcohol 103 gms., mixture 143 gms. In the saccharometer the fili6T«d 
mixture compensated exactly 0*01 inch of left-turning turpentine. Con- 
sequently this second blood contained neither more nor less sugar than 
the first. The alcoholic extracts, after evaporation of the alcohol and 
resolution of the residue in water, gave the test for sugar with alkaline 
copper solution. 

Jelletts Polariscope.— The foregoing observations were made with a 
polarimeter which was invented a few years ago by Mr. J, H. Jellett, 
Professor of Natural Philosophy in the University of Dublin. As this 
instrument is by far the most accurate polarimeter extant, but is ne^'ar- 
thcless little known and less used, I think it almost a duty to give a 
short description of it in this place, accompanied with such iVlustrations 
as will make its construction readily understood. The description will 
closely follow the inventor's account, as given in vol. yii. of the Prooeed- 
ings of the Royal Irish Academy. The instrument rraresented in the 
woodcut, and which was employed in the foregoing anafyBea, is l^ Mr. 
Spencer, philosophical instrument maker, of Dublin. 

In determining the plane of polarization of a ray by means of the 
ordinary Nicol's prism, the observer is required to arrest the rotation of 
the prism at the point at which the intensity of the transmitted light is 
at a minimum. But it is difficult to do this with very great accuracy, 
inasmuch as the observer is obliged to compare a shade of colonr not 
with any other shade which is before his ojes at the same instant, bat 
with his recollection of a shade observed at the previous instant. To 
insure any tolerable degree of accuracy the observation must be made 
very rapidly, so that the eye may receive the new impression while the 
former one is still quite fi-csh in the memory. The difficulty of doing 
this with accuracy in any case is obvious, but it is most felt in experi- 
menting on light reflected or transmitted by fluids. For here it is im- 
possible to touch the instrument without producing a tremulous motion 
in the fluid, and therefore in the image reflected or transmitted; and 
this motion while it lasts renders accurate observation very difficulL 
But if the rotation of the analysing prism be stopped for a suflicieDt 
length of time to allow this motion to cease, the i-ecolleclion of the pre- 
viously existing tint will no longer be so fresh as to allow the compariMH 
to be made with any very great exactness. The difficulty will be in- 
creased, as is easily seen, when there is any amount of elliptic polarisation 
ill the light which is to be examined. 

The remedy for this difficulty Mr. Jellett sought in the construction 
of an analyser in which the tints compared should be simultanemts, uot 
consecutive. The double quartz plate of Arago was an attempt to idealize 
this conception. It has, however, no similarity in principle to, anddixv 
not approach in accuracy, the following instrument devised for tltf 
purpose by Professor Jellett. 
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Fig- 3. 



A rhombic prism of Iceland spfti', whose longitudinnl edges should 
have a length of aliout two inches, or a little more, is cut hy two plauee 
perpend icuhir to those edges, so as 
lo form a riglil prinni, an in the en- 
graving. Fig. 1. 
I 1 his prism in next divideil hy a plane 
b S II parallel to the cdger: and making 
a small angle with iho longer diagonal 
I ot tliL terminal face D' 1) ; one of the 
vo [Mii'tH into which the prism is thus 
[\ided is then reversed, ho a.-' to place 
the bafiC uppciTnosI ; the two |)arlH are 
I ccraenlod together, as in Fig. 2, with 
the HUi'roees of section in contact, and 
the ends of the pnam lha§ formed arc tiien gi-ound and polished. 

Now it is evident from the conatrnction of the prism, that if two rays 
of light parallel to the axie be made to traverse the two parts of the 
prism respectively, the linen of separation of 
the ordinary and extraordinary images in these 
Iwo parts will be C A, C A', Fig. 3 ; and as the 
angle helwcen the plane of section and the 
louger diagonal is aniall, the angle A C A' is 
nearly 180'. Hence the extraordinary refrac- 
tions in the two parts are in nearly opposite 
I directions ; and if the end at which the light is 
admitted be 80 ehoeen that these refractions shtdl 
be/rom the plane of section, the separation of 
the images will be nearly doubled. 

Now suppose a circular beam of plane- 
polarized light to ti-averse the prism in a direc- 
tion parallel to the aides, and so as to be equally 
divided by the plane of section, the emergent 
beam will consist of three separate parts, viz., 
(1) a circular beam, O C O', Fig. 3, formed by 
the union of the two oi-dinory beams ; (2) two 
semicircular extraordinory beams, E E'. If, then, the size of the incident 
beam be suitably determined, these latter may be completely separated 
from the ordinary beam, so as lo admit of their being stopped by a dia- 
phragm wliich allows the ordinary beam to pass ; the instrument will 
then transmit a single beam of plane polarized light. 

Now it is easy to see that the planes of polarization of the two partw 

into which the beam is divided by the plane of section arc inclined to 

each other at an angle somewhat le^s than 

*'E' *■ double the angle DCS, Fig. 1. Suppose, 

X^ r then, that the plane of the paper being 

I>ci'pendieular to the beam, the traces of 

these planes of polarization are represented 

by A B, A' B', Fig. 4, and let C P and C P' 

be perpendicular to these lines respectively. 

Let C p bo the piano of {Kilarization of the 

ray to be examined. 

Then so long as there is any <liff(srence 
between the angles P C [i, P'C p, the intensities of the two parts of the 
beam will he different, and conversely, if these intensities be equal, 
it is evident that the recjuired plane of jwlarizatiou will bisect the 
angle PCP'. The prism must therefore be turned on its axis until 
the equality of tints be established, and when this is done, the 
position Cp of the plane of polarization is known. It is not, how- 
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ever, necessary to determine the position of the planes PC, PC. 
The observer commences by transmitting a beam whose plane of 
polarization is known, and turning the analysing prism until the 
tints become equal. The beam whose plane is required is then in- 
troduced, and when the equality of tints has been re-established, the 
angle through which the prism has revolved, read off on a graduated 
circle, gives the inclination of the required plane to the known plane. 
This mode of determining the zero, a process which for perfect accuracy 
ought to bo repeated with each new set of obser^'ations, possesses the 
advantage of eliminating the personal equation of the observer. In 
examining a beam of any considerable magnitude, there will be found 
in different persons a tendency to think one part of the imago darker 
than another, even when there is no real difference. With different 
observers, and even in the same person at different times, the part of 
the image thus preferred may be different, and if the zero were deter- 
mined once for all this might occasion sensible error. But as in the 
method here given such a preference will equally affect the position of 
the zero, it can have no influence on the final result. 

In the first prism which Prof. Jellett caused to bo constructed the 
angle between the planes C P, C P' was about 7°. With this prism the 
range of error in the determination of a plane of polarization was 7', 
the light employed being the diffused light of the sky. Although 
this was a very much smaller range than he had ever been able to 
obt«in with a Nicol's prism, it seemed that a greater amount of accuracy 
might be obtained, and as the brightness of the image appeared to bo 
too great, a prism was constructed in which this angle was but half of 
its former value. With this prism and with the same kind of light tho 
position of a plane of polarization conld bo determined to 1'. With 
direct solar light and a prism in which the planes are still closer, a 
greater degree of accuracy may certainly be obtained ; in fact, it can be 
shown that by diminishing this angle and increasing the brightness of 
the light, so as to presence unchanged the intensity of the image, the 

sensibility of the prism will vary as cot--, being the angle in question. 

The prism here described is fixed in the eyepiece or analyser of the 
apparatns, the general aspect of which is given in the accompanying 
Fig. 5. But while the rotation of the prism necessary for determining 
the zero point is effected by little screws fixed to the tube a little below 
the ring by which the eyepiece is fixed to the beam on which the axis 
of the instrument is carried, the mechanical rotation of the analyser 
for the finding of any particular plane is altogether dispensed with, and 
this function is transferred to a fluid which has the power of turning 
the plane of polarization in a direction opposite to that which it is 
intended to determine in the casual observation. This fluid maybe 
any polarizing solution of stationary power. In the present instrument, 
however, right or left turning spirit of turpentine is used. Of this pola- 
rizing turpentine the rotating index per inch, tenth, or hundredth of an 
inch is ascertained as expressed in per cents, of sugar contained in solu- 
tion in the analysing tube. The analysing tube dips into and moves up 
and down in the turpentine itself. This arrangement will be more 
intelligible by the aid of the subjoined Fig. 6. 

The order of events in an actual analysis now is as follows : (1.) Fi/id- 
i^9 of the zero point. A beam of parallel light produced in the closed 
box at the end of the apparatus, by means of the oxyhydrogen-calcium 
light and a compound condenser, is thrown in the direction of the optical 
axis of the apparatus. It passes first through the polarizing prism. 
The polarized beam then enters the bottom of the turpentine bottle. 
The long tube containing water is pushed down to the bottom 
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of the turpentmc bottle, until its glass pUte rests upon the plaiD am- 
face of the inside of the turpentine bottle. The arrow of the indiciLtor 
is placed upon the zero point of the bcuIb attached to the side (ofwliicha 
portion is represented in Fig. 6), and the anaJj'siag eyepiece ie now 
turned until the tints of the half-circles of its picture are eqtial. (2.) 
Findingoftkeindexof the turpentine aa expressed in per cents of sugar. 
The tube containing water, and intended to contain the fluid to be 
analyaed, is now filled with a solution of dextrose sugai' containing 10 
per cent, of sugar, which turns tlie plane of polarization to the rigliL 
If the tube be replaced as before, tlie tiuts of the picture in the aoalyacr 
wilt now l)c unequal. The tube carrying the sugar solution is now^ raised 
upwards by means of the milled-heodcd wheel, uutil the tints of the two 
halves of the |>lcture in the analyser ore again e^ual. By that mcnne a 
column of oil of turpontiac (turning to the left) will have been iut«r- 
Eg. 6. 




posed between the sugar solution and tlie polorizer (as sliown io Fig. 6). 
which turns the plane of polarization as mucli to the left, ss the tube full 
often per-centic sugar solution turns the plane of polarization to the right. 
Both polnrizntione will have completely neutralised eoch other. Snp- 
posing the arrow stand upon 1 of tlie scale, then a column of one inch 
of left-turning turpentine has been required to neutralise the pob- 
rization of a solution of 10 per cent, of sugar in tlie tnbe. If now 
a solution containing either more or less sugai- be placed into the tube, 
a longer or shorter column of turpentine will be required to neutnliu 
its effects. And as the effect of a column of one inch (in the abort 
example) is known to indicate 10 per cent., the effect of nay lenRtii. 
or its sugar- indication, can be found by the equation 1 : 10 := / ; ;^ 
in which (is the length of the turpentine column raeasared on tbt 
scale, and x the pcr-eentnge of sugar contained in the problematical 
fluid in the tube. 1 have not entered into minor details of the cn^ 
struction of this apparatus, such as (he chain in connexion with tie 
milled wheel by which the closed tube is moved up and down in the 
turpentine bottle, or the long lever attached to the milled wheel fv 
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delicate adjustment. Thcee must be Btadied upon tho apparatus itself, 
andlike the entire apparfttuH itself will l>c fonnd to te&Te nothing to be 
deBir«d in respect of mechanism. Nc> other polarimeter approachee 
this instniment in flccuracy for such saccharometrical purposes, as with 
care it indicates 0-01 % °^ sugar. But its disadvantagea are that it 
requires powerful arlificial light, that it ie cumbrous and complicated and 
mnst be skilfully managed, and that its price ia necessarily very liigh. It 
cannot yet be made to indicate the polarization of any particular ray of 
light, say the yellow or the green, and it will probably bo better not to 
attempt to complicate it vrith any arrangement for that purpose. 

WiltTs Polarimeter. — ^This instrument, represented in Fig. 7, ia very Wild'i poUri- 
hiuidy for general purposes in which only approximatiTe results are meter, 
required. It is held by the hand at K, and A ■- •':""-*"■' *- '- "■- 



Kg. 7. 



1 directed towards the 




light of a candle, oil-lamp, or gaslight, while the eye is applied 
at F. At A the tube contains a Nicol's prism. At B a Savart's 
polariscope is fixed cooaiMing of thick pieces of quartz with inter- 
mediato lenses and a wire cross of the shape represented in Fig. 8. 
The eyepiece F carries a second Nicol's prism, which turns with 
the disk E, carrying the division of the circle on its circumference. 
For the greater convenience of manipulation a lever G is fixed in the 
disk, ^e «ero point and nonius are" immoveable at D, and B C is the 
arrangement by which the handle 
*^-*- is fixed to the instrument. I is 

a black disk, intended to further 
screen the eye from the direct 
light, and H is the tube in wliicb 
the fluid to be examined is placed. 
When the eye receives the trans- 
mitted light of the apparatus, 
while the divided circle is in 
any position except those where 
0°, 90^180°, 270° are exactly incident with the eero mark of D, then a 
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ArrEXDix. picture sketched in the left-hand circle of Fig. 8 is seen, consisting of 

strise of interference running horizontally through the entire field of 

Ko. 6. vision. But when 0% 90°, 180°, or 270° are placed exactly upon the 

/^ ^fi"r> ^^^ point at D, the transverse striae are not visible in the middle of the 

of^J)iseas*el ^®1^> where now the wire-cross alone is visible, as repi*esented in the 

hy Dr, * right-hand cii-cle of Fig. 8. If now the tube X is filled with any fluid 

Tltiulichiiw. possessing the property of circular polai'ization, and is placed into the 

position indicated in the engraving, and if at the same time the zero 

point at D is made coincident with 0° of the rotating disk, the stria? of 
interference will be visible, and will only disappear after the disk E has 
been turned a little to the light or to the left. In case the fluid con- 
tained in the tube II causes a rotation above 5°, the striae of interference 
only become weaker, 1)ut do not disappear entirely from the middle of 
the field of vision in any pos^ition. If the rotation was less than 5°, and 
the point has been attained at which, as in Fig. 8, II., the interference 
strite in the middle of the field of vision have disappeared, the observer 
may read the amount of rotation towards the left or right side which the 
fluid has effected by reference to the scale. 

In case the rotation of the fluid amounts to moi*e than 5°, it is advan- 
tageous to employ monochromatic light for determining the amount of 
polarization. This may be done simply by fixing a plate of red glass 
before the aperture A, or using as the source of light a spirit flame the 
wick of which has been drenched with common salt. With auch light 
the striae by interference disappear at a certain position of the analyser, 
may the rotation }ye ever so great. 

I am engaged in elaborating a combination of the method of Brocli 
for determining the specific rotation of polarizing fluids vrith my 
spectre meter. Dr. A. Dupre has also informed me that he has 
elaborated a new polariscope, but the mechanical details of these 
attempts are not yet completed, and their description must therefore 
be reserved for a future opportunity. Seeing how many of the 
fluids or products of the animal body possess polarizing action, albu- 
men, gelatine, tlie various sugars and dextrines, biliary acids, an«l 
others, we are not likely to form an exaggerated estimate of the value 
of an accurate yet ready and expeditious method of polariscopy and 
j>olarimetry for physiological and patliological research. 



D, E, F. — Further Researches on Urochronie. 

Syno])sis of the Products of Chemolysis of Urochro^ne. 

A, Fixed Products of Decomposition by Sulphuric Acid, 

Insoluble f Uromelanine - - Insoluble in alcohol, 

in ether, J Uropittine - - Soluble, sparingly, in alcohol, 

all soluble ] Urorubine - - Soluble, easily, in tUeohol. 

in ammonia. (^Metauropittine - Soluble in alcohol. 

Soluble in ether r Omicholine - - Insoluble in ammonia, 
and alcohol. \ Omicholic acid - Soluble in ammonia. 

B, Volatile Products of Decomposition by Sulphuric Acid, 

Soluble in ether . . • • Essential oiL 

As sodium salts f Acetic acid, 
in soluble in ether. \ Uncertain Tolatile acids. 
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D.'^OmichoUne ; and E. — OnUeholic Acid. 

Synopsis of Hie PreparcLtiojis of Omicholine and Omicholic Acid 

obtained in this research. 

A ' jV \ used up in first analyses and tests. 
A. III. Putrid urine. 
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C.I. 
D.I. 

C. II. 

D. II. 

D. ni. 

D.IV. 



a. Portion insoluble in NH3, or omicho* 
line. Tiiree elementary analyses. 

b. Portion soluble in NH3, or omicholic 
acid. Two elementary analyses. 

Before fa. Portion insoluble, or omicholine. 

boiling J Four elementary analyses, 

therefore united ] b. Portion insoluble, or omicholic acid, 
as C. L Two elementary analyses. 

United as fa. Portion insoluble inNHg, or omicho- 

D. (with C) J line. Three elementaiy analyses, 

after ] //. Portion soluble in NH3, or omicholic 

boiling. (^ acid. Four elementary analyses. 



Mode of obtaining. — The mixture of substances which alcohol ex- Modeofobtani- 
tracts from the chemolytic products of urochrome (which are insoluble ^°g omiclwliii^ 
in the acid mother liquor and in water) is evaporated to a small bulk, *^ 
and then poured into water. The precipitate is collected on a filter 
and washed until all tmccs of impurities have disappeared fi'om the 
filtrates. The matter is now allowed to dry spontaneously, or in vacuo 
over sulphuic acid (not by heat, as the matter fuses and penetrates into 
or through the paper), and then in a flask extracted with ether. This 
operation is very difficult, as the matter cannot be powdered, and in the 
ether immediately settles in the form of smeary hard lumps. However, 
after weeks of continued extraction all resinous matter has passed into 
the ether, and a pulverulent matter, uropittiue (perhaps urorubine), and 
some uromelanine, remain undissolved. The ethereal solution is of a 
bright port-wine red colour, and peculiar, indei)endently of the ether, 
penetrating odour. When the ether is allowed to evaporate 8i>ontaneou8ly, 
or distilled ofi*, a red syrup remains, which may become hard, but never 
shows any signs of crystallisation. It was this body which I had 
described as omicholic acid in the Hastings Prize Essay. The following 
will show that it is a mixture of two closely related bodies, which can, 
however, be separated to some extent, though imperfectly. 

Mode of separating Omicholine from Omicholic Acid. — ^The resin is Separation of 
treated with concentrated liquor ammonite and warmed. A portion omicholine 
dii^solves, while another portion settles as a thick brown oily liquid. ^^™ omicholic 
The alkaline solution is decanted and allowed to stand, when it will *''*' 
deposit more of the oily matter. (This portion is rejected, as being 
probably a mixture of omicholine and omicholic acid, which it is im- 
possible entirely to separate.) When the alkaline solution in a covered 
'I'essel does not deposit any more oily matter, it is considered free from 
omicholine, and to contain only omicholic acid dissolved with ammonia, 
and some uropittine. The deposit is omicholine. 

Purification of Omicholic Acid. — ^To the watery ammonia solution 
some -BeClt is given, which precipitates most of the uropittine and any 
trace of uromelanine which may be present. (The -Ba salt in one case 
gave 20 7o Ba.) The filtrate is acidified with hydrochloric acid, which 
precipitates all omicholic acid as resin. It is washed with cold water. 
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If no uropittine be discovered by testing, snlpIiUTic acid is added to the 
ammonia solution. In this case a precipitate ensue?, but much omJchoIic 
acid remains in soluttoa. On evaporation of the acid liquid it in depo- 
sited in drops. All omicholic acid is easily taken up by ether from 
the acid watery liquid or mixture. 

Purification of Omickoline. — The deposited omicboline ia mostly free 
from uropittine and uromelaninc, which easily dissolve in the watery 
nmmonia ; but tt must be well washed with water, and a trace of actd, 
before it is pure. 

Ultimate Pttrifieation of Omicholint and Omicholie Acid, — £ach of 
these bodies is dissolved in absolute alcohol, and to this solution six 
volumes of absolute ether ^o added. Any precipitate is impui-ity, 
either uropittine or other matter. When the mixture remains clear the 
matter dissolved in it, provided it has been treated as above stated, 
must be considered aa pui-e as ia the present state of our knowledge 
it can be obtained. 

Chemical Properties of Omicholirie. — It is semi-fluid to iN^sinouf, 
becoming harder by keeping. It has a red colour and strong pecuh'ar 
odour. It is little soluble, or insoluble iu concentrated caustic aaunontn, 
and <loes uot combine with barium adlte. It is soluble in caustic 
potash, and again precipitated by sulphuric acid. It is a little solulile 
iu cold water on stuniiing, a little more soluble in boiliug water, with a 
yellow colour ; the solution becomes tuibi J ou cooling. The cold watery 
solution becomes turbid on addition of a little sulphuric acid ; on lieatiug 
it clears up again. The wahjry solution, hot or cold, ^ves a precipitate 
with (1) sulphuric acid and iodine dissolved in ioiiiilo ; (2) with mercury 
oxyde nitrate, yellow white ; (3) with the Mime and subnitrite or niti-it'e 
of suhoxyde a red reaction like lyroine. AH watery solutions are 
strongly fluoi-escent. Silver nitrate gives no immediate precipitate in 
the hot saturated watery solution, but on stondiog a precipitate is 
formed. Its spectral phenomeno are most remarkable, and have alrendv 
been alluded to on p. 271 of the Keport for 1868. The ether solution is 
of a mby red colour, but fluoresces green in the cone of the suDliglii. 
In tlie spectroscope it shows au absorption band iu green. 

141*= 42'- 141° 12'= OP SO" Int. 5. R. a. 
Near to it in green there b a ahading. 
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Diagram of Spectrum of Omicholine. 

The red and yellow are veiy brilliant ; the rest of the spectrum after 
green has a violet hue, without any blue. 

Pkyiicaland Chemical Properties of Omicholie Aeid.—Thig acidisrf 
a red colour, resinous, fusing when heated, and giving out the aromali; 
strong odour reminding of easloreum. It ia little soluble in water, more 
in ether, best in absolute alcohol. It dissolves in concentrated wateij 
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ammonui, and more easily in caustic potaeli. The ether solution, which 
16 ruby red, shows an absorption band in green. 

141° 36'- 141° 18' = <y 18'. Int. 5. R. «. 
AaBOD Eb F G HH' 
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Diagram of ^eetrum of OmichoUc Acid. 

The blue part of the spectrum is coloured violet. Green shaded at 
141° 12'. Omicholic Mid in chloroform has the same spectrum ; but as 
the solution can be obtained more concentrated than the ether solution, 
the violet^ blue, and nearlj the whole of the green part of the spectrum, 
are cut off entirely immediately to the right of the absorption band. 
The ammoniaeal solution of omii'holic acid has no bauds in the spectrum. 
Omicholic acid is red and fluoresces green in the sunlight-cone, or that 
of the electrical lamp, but its phenomena differ slighUy from those of 
omicholine. 

ElemcHlary Compotition of Omicholine. 
The specimens A. I. and A. U., described originally in the Hastings BpeoImenA, 
Friie Essay, when lately again examined had been dried and kept Id 
vacuo for ihreo yeai-s. They were reddish-black, tough, hard, easily 
fusing in heat, and of the most powerful peculiar odour. Six elementary 
analyses gave results such as might be expected from a mixture of 
omicholine and omicholic acid, of which the substance was subsequently 
found to consist. 



Omicholine and Omicholic Acid. Specimen B. 

This specimen was suspected to contain traces of uropittine and uroru- Specimen fi. 
bine, and upon it were performed most of the experiments which led to 
the information relating to the separation of omicholine and omichohc 
acid given in the forgoing. The drops of omicholine, which before 
treatment with ammonia had been acid, after removal of omicholic acid, 
and much washing with water, remained alkaline. 

From the omicholic acid in ammonia -Ba CI, precipitated flakes 
which were dried atlOO; 0*3364 grm. leH: after buiiiing and heating 
with ammonium carbonate 1069 grm. barium carbonate, eqnal to 
20*28 °/q of Sa (uropiltate). From the filtrates omicholic acid was 
recovered by the addition of hydrochloric acid. • 



Elementary/ Composition of Omicholine. B, a. 

1. Dried at 85° C. 0*2621 burned with lead chromate, lastly with Elemental^ 
oxygen, gave 0-6268 GO, and 0*2318 H,0, equal to^5 22 7^ G «nd "^^^^^ 
9-82 7„H. 

2. 01306 burned as before gave 0-3071 eOi and 01207 H, ©, 
equal to 64- 18% G and 10*26% H. 

- 3. 0-1754 burned with soda-lime, &c., left 00396 4*^ equal ta 
3*20%N. 
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Found mean by analyses. 






Quotient by At. W, 


Quotient by N 


G 64-67 


5-3891 


23-5 


H 10-04 


100400 


43-9 


N 3-20 


0-22S5 


1- 


6 22-09 


1-3806 


6- 04 



Leading to foi-mula G^ ^^u NOe* 

Elementary Composition of Omicholic Acid, B^ b. 

Dried for 48 hours at 85° C. Contained a trace of iron, 

1. 0*2042 burned in lead chromate, ultimately in oxygen, gave O- 4766 

CO2 and 0- 1496 H,0, equal to 63-65 % G and 8' 14 7^ H. 

2. 0-2892 burned in soda-lime gave 0-0952 ft, equjd to 4-67 % N, 



Tn 100. 


Qaot. by At W. 


Quot. by N = 1. 


G 63-65 


5-304 


15-92 


H 8-14 


8-140 


24-44 


N 4-67 


0-333 


1- 


6 23-54 


1-471 
Formula €ie H,, NO4. 


4.41 



St/nopsis of Preparations from Resitis C. 

Omickoline and Omicholic Acid. 

Omicholine, C, a. 
Omicholic acid, C, a. 

ffi:S%!rA,C.b. } Contained *a salt n-lT^. 
United foi-m Omicholine, C, a. 1 With which O. Juid Oc. acid from 
and Omicholic acid, C, b. j DI are united. 

Uropittine, 

Uropittine, C, a, 1 (v from cold nlc.),» -Ba salt : 20-21 7^ Sa; A^, 

salt : 21-39 7o Ag. Peculiar Bearing with NH,. 
Uropittine, C, a, 2 ( -u- by ether). 4 elementary analyses. 
Uropittine, C, a, 3 (-u- by ether). Ag salt, boiled : 38-71 7 Ag. 

Other salt, not boiled, 35 • 49 7^ ; Ag ; «a salt 7-17^ 4Jft. 

Uropittine, C, jS, 1 (depos. from ale.) Ca salt : 1 - 78 7^ Get ; 1 2 • 1 6 7^ N. 

Uropittine, C, jS, 2 (do. on concentration) £a salt : 21 ■ 77 7 ^ 

Agsalt,27-14 7^Ag. 
Uropittine, C, ft 3 (-u- by 5 vols, of ether). Ag. salt : 27 7o -^S- 



Uromelaninem 



Uromelanine, C. 



^ Treatment of the mixed Resins C 

{a,) Extraction by cold Ether. Isolation of Omicholine and Omicholic 

Acid. 

The mixture was exhausted with cold ether, which assumed a port- 
wine red colour, becoming lighter at every operation. The ether ms 

* The symbol (-vr) incUcates *' precipitated.*' 
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evaporated until a residue of oilj consistence remained, which was 
found to be a mixture of two bodies, omicholino and omicholic acid. 
They were separated as follows — 



Separation of Omicholine, C, a^from Omicholic Acid C, b. 

The oily resinous residue was treated warm with a large bulk of 
concentrated watery solution of ammonia. One part dissolved and 
remained dissolved on cooling, omicholic acid, — another part remained 
insoluble, omichoUne, The latter represented a liquid resin of strong 
smell, and appeared to possess most of the qualities of the substance 
termed urerythrine. 
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Further testing of Omicholic Acid, C, b. 

To the ammoniacal solution barium chloride was added, with the view 
of producing an omicholate. An insignificant precipitate only wus 
obtained, insufficient for analysis. The filtrate was rather dark coloured, 
showing that the barium had precipitated but little matter. The mjiiii 
bulk of the omicholic acid seemed to be precipitated by hydrochloric 
acid in light-brown flakes ; but it was changed in its properties to the 
extent of being less soluble in ether and alcohol than before. 



(b.) Extraction by boiling EtheVy and Examination of Products. 

The boiling ether seemed to extract more of the two bodies, which 
were separated as above. To the ammoniacal solution of omicholic acid, 
C, b, barium cldoride was added, and the precipitate filtered off. It was 
washed with water until the filtrates were free from barium. The pre- 
cipitate on the filter was next repeatedly washed with alcohol, when it 
was found that a quantity of uncombined omicholine had been left on 
the filter. During the precipitation of a barium compound, therefore, 
omicholine and omicholic acid had been precipitated from the ammoniacal 
solution. The salt, which i*cmained insoluble in alcohol, was analysed. 

1. 0-2369 grm. yielded 0-0715 ©a SO4, equal to 17-74 7^ Sa. The 

residue contained a trace of iron, which was corrected in the following 
analysis : — 

2. 0-1953 grm. yielded 0-0569 Sa SO, equal to 17-13 % Sa. 

This barium compound therefore was shown to be an admixture of 
the omicholic acid, and not to contain any of this acid. As was proved 
more fully, omicholic acid does not combine with barium. It is there- 
fore a sign of the purity of omicholic acid that itsanmionia solution does 

not give a precipitate with barium chloride. Again, -BaCla is a means 

of purifying the ammoniacal solution of omicholic acid, particxdarly of 
that which has been obtained by means of cold ether, from another 
body. 

Omicholine C, a, and omicholine C, b, were united, washed with pure 
water, and again dissolved in ether. They will in the following be 
designated as omicholine C, »• 

The ammoniacal solution te which Sa Clg had been added, omicholic 
add C, a, and omicholic acid C, b, were united and treated with hydro- 
chloric acid. A flaky precipitate fell down, which was washed, and in 
the following will be designated as omicholic acid C, b, 

22528. K 
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With these prepwations the respective preparations from D. I. were 
united, because both had been obtained from the extract of urine by the 
mere addition of sulphuric acid without any boiling. 



Elementary Composition of Omicholine C, a, 

1. 0*3063 gms. dried at 85, (containetl like all preparations of 
oraicholic acid and omicholine in little boats of glass shaped for the pur- 
pose,) were bui'ned in lead chromate, and gave 0* 78.59 COa and 

0-2962 H, O equal to 69-977^ 4^ and 10- 74 % H. (The water con- 
tained a vestige of copper oxyde dust.) 

2. 0-2863 gave 0-7275 tOj and • 2458 H, Q equal to 69-31 %C 
and 9-54% II. 

3. 0-3193 gave 0-0746 -Pt equal to 3-31 7^ N. 

4. 0-2602 gave 0746 ft equal to 4-06 7^ N. 



Mean in 100. 


Quotient by At. W. 


Qaot. by N = 1. 


4169-64 


5 • 8033 


22- 


H 10-14 


10-1400 


38-5 


N 3-68 


0-2628 


1- 


©16-54 


1-0337 


3-9 



LfCading to formula 4^ !!» N O,. 

Elementary Compositiofi of Omicholic Acid C, h. 

Was brittle at 85° C, fused at 95°. Dried during 48 hra. at SS'^. 

1. 0-1656 gms. burned with lead chromate and oxygen gave 
0-3836 Q(^ and 0- 1130 H, O equal to 63-17 7^ G- and 7-58 "^j^ II. 

2. 0-2450 gms. burned with soda-lime, &c., gave 0-0845 gms. i^ 
equalto4-89P/oN. 



In 100. 

€63-17 
H 7-58 
N 4-89 

O 24-36 



Quot. by At. W. 
5-264 

7-580 
0-349 

1-522 
Formula 4^i5 H„ N O4. 



Quot. by N. 

15-08 

21-71 
1- 

4-36 



Omicholine and Omicholic Acid D, 

The ether extracts of preparation C. IT. and D. II., D. III., D. IV., 
were united and treated together, as they had been obtained nAcrboilinir 
of the extract of urine witli sulphuric acid. The residue wns porifie*!, 
and the substances separated as al>ove described. 



Elementary Analyses of Omicholine 2>, a. 

1. 0-2770 burned with lead chromate gave 0-6732 COa and 
0-2030 II, O equal to 66-20 7^ G and 8- 147^ H. 

2. 0-2043 burned with soda-lime, &c., gave 0*0536 ¥^ equal to 

3'72 7^N. 
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8. 0-1004grm. gave 0'2240jit= SSB^'l^fH. 

In 100. Quot. by At. W. Quot. by N 

5-516 
8-140 
0-253 
1-384 



= 1. 



G 66-20 
H 8-14 
N 3-55 

O 22-11 



21-80 
32-17 

r 

5*47 
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Formula = €« H32 N Q. 



Elefnentary Anali/ses of Omicholic Acid />, h. 

Of all tho resins obtained this was the most liquid. Dried at 85^ 
until constant — 

1. 0-2534 burned with lead chromate, lastly with oxygen, gave 

0-6050 CO2 and 0* 1865 H2 O equal to 65- 11 7^ C and 8* 17 % H. 

2. 0-3062 burned as (1) gave 0-7261 COa and 0-2344 Ha O, equal 
to64-67%€and8-50 7^H. 

3. 0*2386 burned with soda-lime, &c., yielded 0*0856 ¥^ equal to 
5-08 7^ N. 

4. - 2644 burned do. gave - 0979 ^ = 5 ' 22 7^ N. 



Mean in 100 parts. 


Qaot by At W. 




Qaot by N. 


G 64'89 


5-4075 




14-70 


H 8-335 


8 • 3350 




22-66 


N 5-15 


0-3678 




100 


21-63 


1-3518 




3-67 




Formula Gi4 Hn 


^Q^. 





Synopsis of Formulce of Omicholine and Omicholic Acid according to 

preparations, 

C4 H,, N06 



JB, a. 
1 B, h. 

""C, a. 

D, a. 
D, b. 



4:,, H„ NO. 
Ca H» NQ4 
€„ H„ NO, 
On H„ NO, 
0,a H„ NO. 



Synopsis and Mean of Formula of Omicholine. 

B, a. Gu H„ NO. 

C, a. G» H„ N O. 

D, a. 0» H„ N Oi 

Mean formula of 
omicholine 



5} e, H» N 



a 



Synopsis and Mean of Formula of Omicholic Add. 



B. b. 

C, b. 

D,b. 

Mean formnla of 1 
omicholic acid J 



Ow H„ NO4 

0,j H„ NO. 

0,5 Ha NO> 

C, H„ N©r 



K 2 
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These bodies are evidently well-defined different entities, although 
they have not yet been obtained in a pure stnte. They differ from 
each other, but cannot yet perhaps be absolutely separated from each 
other. On the other hand, they have so many properties m common, 
that the one may possibly be derived fi'om the other, or that both may 
have a common origin. They are both obtained by boiling the watery 
solution of isolated urochrome with acid, and are therefore probably 
derivatcs of urochrome. Their molecular weight has not yet been deter- 
mined, as no compound appeared definite enough for that purpose. 

The importance of these bodies in pathology may be inferred from 
the fact that they ai*e capable of forming in the human body in cei*tain 
forms of kidney disease. The breath and the exhalation of the skin in 
such cases smell strongly of omicholine and omicholic acid. Their 
nauseous and emetic properties, already observed by Pi-oust, may per- 
haps contiibute to the explanation of that peculiar vomiting which 
occurs in cases of chronic kidney disease, in which dropsy and oedema 
have naturally, or by the constant use of the Turkish bath, ceased to be 
factors of the pathic process. 

As it will, perhaps, be many years before (if ever) I can resume this 
research, and carry it to that completion which I strongly feel it wants, 
but which the time and materials at my command did not permit me to 
gve it, I must hope that others will supply the desired information. 
They should extract the materials from several thousand galloiis of 
urine in order to obtain quantity sufficient for all purposes. The quan* 
tity of omicholine and omicholic acid which can be obtained from lesser 
quantities of urine is indeed not small ; but of the mixed resins obtained 
so much is lost in the various processes of purification, that what remains 
is the lesser portion, and insufficient for that varied a&alysation and 
testing which uncrystallisable and uncombinable substances more than 
any othei*s require. 

F, — Urcpitiine, 

Synopsis of Preparations of Uropittine. 

1 Three elementary analyses. Uropittine perhaps a stage 
J between urochrome and uromelauine. 

Meta-uropittine. Urorubine. 

From putrid urine. In store. 



A. 


I. 


A. 


11. 


A. 


ni 


B. 


I. 


B. 


II. 


B. 


III. 


C. 


I. 


C. 


II. 


D. 


I. 


D. 


II. 


D. 


111. 


D. 


IV. 



} 



^ Six preparations obtained, three from each, used and analysed 
as in special list 



I 



Hypothetical silver-uropittate, from supposed uromelanine. 

Uropittine, A, L and A, IL 

The uropittine described in the Hastings Prize Essay had yielded on 
analysis the 

Quot by At W. 
4-604 
5*570 
0-864 

1-687 

If the latter quotients are multiplied by 7, the number of nitrogen 
atoms in uromelanine, we obtain uropittine = €97 H^ N, On- From 



Mean in 100 parts. 

C 55-25 

H 5-57 

N 12-10 

O 27 '08 



Quot by N=l. 

5-32 

6-44 
1- 

1-952 
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this formula that of uromelanine could easily be derived bj assuming 
that uropiitine takes up two atoms of oxygen, and loses one molecule 
of carbonic anhydride an 1 one molecule of water. 

^ y ^ ^-^-^ ^^ V * ^--^ ^-V— ' 

Uropittine. Oxygen. Uromelanine. Carbonic Water. 

acid. 

In that case the atomic weight of uropittine would be 763. 

It is unquestionable that* the urochrome, as well during the chcmo- 
lytic, as more particularly during the physiolytic process of decompo- 
sition, absorbs oxygen. During the operations accompanying the 
separation of uromelanine, much matter, soluble in alcohol and having 
the properties of uropittine, is gradually transformed into uromelanine. 
The above process may therefore express more than a speculative 
formula. 

Meta-uropittine from Spec, A. 

This body resembles uropittine in composition, but differs by being 
easily soluble in alcohol. It does not fuse in heat. After extraction of 
matters soluble in ether alcohol easily dissolved this matter. It was 
precipitated by water, washed and dried at 100^ C. It was much less 
in quantity than urorubinc, to be described below. 

Analyses: 1. 0*3335 grm. burned in lead chromate gave CO» = 
0-6554 or 53 59 7^ C and II,0 = 0- 1947 or 6-48 % H. 

2. 0-2645 grm. gave CO, = 0*5376 or 55-43 7^ C and H,0 = 
0- 1566 or 6-57 7o II 

Mean of analyses. Uropittine A. I. and II. 
G 54-51 55-67 

H 6-52 515 

The substance therefore contains more hydrogen than the preparation 
from A. I. and II. by its side. Possibly it may be a substance which is 
yet before uropittine or urorubine in its transformation towards urome- 
lanine. Its existence and empirical composition are hero noted in order 
that future researches may refer to it and decide whether it is a transition 
product or a mixture. 

Urorubine from Spec. A. 

It had been separated from the uropittine described and analysed in the 
Hastings Prize Essay. It was easily soluble in cold absolute alcohol, and 
stood for three months in it to deposit body less soluble (Uropittine). 
It had then been precipitated by water, filtered and dried in vacuo. It 
was very hygroscopic, and after diying at 100°, when it did not fuse, 
always gained from two to tliree milligranmies under the dryer. After 
three days of labour the last weighing was assumed as practically 
coiTect. 

Analyses : 1. 0-2448 grm. burned in chromate gave CO, = 0*5808 
or 64-70 7^ C and II,0 = 0' 1515 or 687 7^ H. 

Deducting from the substance 0*0028 grm. of weight, which if it was 
not oxygen might possibly have been adventitious water, we get uroru- 
bine = 0-2420 ; eO, = 0*5808 or 65-45 7^ G and II, O = 0-1487 
or 6-82 7^ H. 
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2. 0-2035 burned with chromate gave GQ^ = 0*4852 or 65 -02 % G 
and H,0 = 0- 1266 or 6'91 7^ H. 

3. 0*3082 burned with soda- lime gave 0*2492 gim. -Pt equal to 
11-46 %N. 

It is preferable not to assign a formula to this body at present. It con- 
tains more carbon than either uromelanine or uropittine, and could be 
considered as a body less oxydised than either of these two, and standing 
nearer to urochrome. It contains more than double the amount of 
nitrogen which is contained in omicholine or omicholic acid. 

Hypothetical Silver- Uropittate from D, IV, — An amraoniacal ex- 
tract from uromelanine D. IV. by evaporation and resolution in water 
was precipitated with silver nitrate, boiled, filtered, and washed with 
water. Washings were almost colourless, and free from silver. Dried 
in steam-closet, afterwards in air-bath at 110°, 

1.) 0-1501 burned left 0-0487, or 32*44 % Ag. 

[2 .) 0-1046 do. do. • 0336, or 32 . 28 % Ag. 

Thereupon another preparation was made in exactly the same manner, 
and yielded, 

(3.) 0-1326 grm. left 0426, or 32* 12 7^ Ag. 

The salt was therefore surmised not to be a uromelanate, but to stand 
neaier to the uropittates with 38 71 (C, a, 3), and 35*49 7^ of Ag. 

I look upon these and like analyses as merely tentative. When the 
same process applied to the same preparation yields the same compound, 
this constitutes a symptom in favour of the supposition that the compound 
is definite, t.^., in atomic proportions. By producing a great many 
such compounds under varying conditions, those which conform to 
atomic laws are easily found out by their repetition. If instances 
remain isolated their accidental and non-specific nature is proved. I 
consider this proceeding the only one which in the present state of our 
knowledge of these matters can be applied for the obtaining of the 
precise information which is so urgently required. 



\. 



>>ld alcohol 
iztnct. 



Precipitate by 
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Bot alcohol 
stnct. 



[naolahle 

'eddne. 

(Jromelaninc. 



Further Treatment of the mixed Resins C 

(C) Extraction with Alcohol. 

The mixed resins, after having been exhausted, first with cold then 
with boiling ether, were treated with cold alcohol, and the dark solution 
was filtered. The filtrate (sol. a) after having stood some time had 
foraied a deposit, and was therefore again filtered. A dark brown 
powder (designated as uropittine, specimen a, 1) remained on the 
filter. 

The mother liquor (sol. a) was mixed with ether. It deposited a 
quantity of flaky light brown matter which after resolution in alcohol 
gave two specimens, which were designated specimens «, 2, and a, 3. 
The residue, which had been insoluble in cold alcohol, was now boiled 
with alcohol and filtered hot on steam funnel (solut. ./S) No deposit 
formed on cooling, but on first concentration a deposit^ specimen jS, 1, 
formed. On second concentration it deposited specimen jS, 2. The 
mother liquor was evai)orated to a syrup and mixed with five volumes 
of ether. It deposited a flaky light brown matter, j3, 3. 

After countless alcohol extractions there n'mained an insoluble 
residue (it imparted a colour to boiling alcohol, but the quantity dis- 
solved was imponderable). It was dissolved in ammonia^ precipitated 
by H, SOto washed with water, treated with alcohol, dissolved in 
ammonia, and eva|>orated to dryness. By its properties, and the analyau 
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of a silver salt of it, it was found to be mainlj uromelanine. For the AFPSXDtx. 

watery extract of the diy residue (of which the greater part remained 

undissolved in the water, as is usual with uromelanine) on being treated ^ ^\ 

with silver nitrate, boiled, filtered, and washed, gave the following results jJuSl%^!^i 

to analysis. Dried at 110°. ofjJIuaae. 

1. 0- 1476 grm. left 00198 grm. or 13-41 % of Ag, h J>r. 

2. 0-1550 grm. left 0-0212 grm. or 13-67 % Ag. Thu^chm. 

3. 0-3458 grm. burned with soda-lime left • 2662 
02^, equal to 10-91 %N. 

Neutral silver uromelanine, Q^ II40 Ag Ny Q^ requires 13 • 13 % Ag, 
and yielded in the mean 13*47, which is almost the same as the fore- 
going mean 13-54 °/o Ag. Nitrogen requh*ed, if one H, O leaves 
the salt 11-92, found formerly 12 47. If no water leaves the neutral 
silver salt^ it requires 1 1 - 66 7© N* 

Uropittine ; Specimen C, a I. 

The substance was dissolved in ammonia and the alkaline solution ^ salt 
treated with jia CI,. Precipitate washed and dried at 1 10° C. 

0- 1204 gave 00414 Sa SO^, equal to 20-21 ^/^ Sa. 

Note, — A quantity of omicholic acid (Specimen B) in ammonia was Note. - SimiUu 
treated with -Ba CI,. After treatment like the precipitate fi-om C, b, a Sa «^t ob- 
compound was obtained, of which di-ied at 95° tained firom ^ 

0-3664 gaveO- 1069 grm. ^ GO3 equal to 20-28 % Sa. omlchoUc acid. 

This would therefore amount to a proof that omicholic acid, when it 
yields a precipitate with barium salts, contains uropittine. By the 
compound C, b, a, this proof was not definitely afforded. 

It was also essayed to prepare a -Ba salt from a neutral solution, 
but the quantity ultimately obtained was too small for analysis. 

Uropittine Silver from Specimen C, a, 1. 

Uropittine (C, a, 1) dissolved in concentrated ammonia was evaporated -Ag salt, 
to dryness. Of the residue a small part only dissolved in water, the 21'39 */c Ag. 
greater part remained undissolved. Silver-nitrate was added and the 
mixture boiled. The precipitate was washed on the filter until the 
filtrates were free from silver and colourless. 

1. 0-2412 grm. left 0*0510 grm. or 21 • 14 % Ag. 

2. 0-1118 grai. left 0*0242 gi-m. or 21 -64 % Ag. 

Mean. 21-39 %Ag. 

3. 0- 1194 grm. burned in soda-lime, &c., gave 

0- 1033 42* equal to 12-27 % N. 

Bearing with Ammonia of Specimen C, ot^ i. 

The uropittine was dissolved in ammonia, the solution evaporated to 
complete dryness, and the salt redisHolved in water. To the solution (a 
part remained undissolved) hydrochloric acid was added, whereby the 
uropittine was precipitated. The latter was collected, wasbod, and 
dried at 100° upon a weighed filter. 

Dry uropittine = 0- 1003 grm- 
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Appbxdix. The acid filtrate yielded chloride of ammoniam, which by the usual 
^^ treatment left 0081 grm. of 14. This yields upon 100 uropittine 

On Chemical 13*90 parts of ammonia, or in 100 parts of compound 87 '8 uropirtLne 

Ident\ficatio» and 11*20**/^ ammonia. 

o/Diseasey This is more than a molecule of ammonia for even a small formula 

Ji^^j^ of uropittine. Indeed as only a part retains ammonia, another becomes 

^__^ insoluble, the instability of the compound is proved. But it is interesting 

that even in a solution so treated there may be more than a quantitj of 

ammonia necessary to produce a neutral salt. It must, however, not be 

forgotten that the quantities of material employed were very small. 



Uropittine C, a, 2. 

This substance was precipitated by ether from the solution in absolute 
alcohol of the mixed urinary resins. It was dried at 100^, and did not 
become soft. 

1. 0*1596 grm. biu*ned in lead chromate, ultimately in oxygen, 
yielded 0*3529 CO, and 0904 H^ equal to 60*30 ^/^ 4;,' and 
6 * 29 % H. 

2. 0*2215 grm. burned in lead chromate without the employment 
of oxygen gave 0*4865 CO, and 0- 1405 H,0, equal to 59 *90 % C and 
7*04%H. 

3. 0*2346 grm. burned with soda-lime, &c., gave 0*1727 44, equal to 
10-44 %N. 

4. 0*2789 gi-m. burned, &c., gave 0*2066 grm. ^S^ equal to 
10*50 %N. 

Synopsis of Analyses^ 





1. 


2. 


s. 


4. 


Mean. 


c 


60*30 


59*90 


» 


» 


60- 10 


H 


6*29 


7*04 


>» 


»9 


6*66 


N 


n 


» 


10*44 


10*50 


10*47 


O 


;> 


71 


» 


» 


22-77 
10000 



Uropittine Silver, 

From Prep. C, a, 3 (boiled preparation). 

The frpccimon of uropittine used for the preparation of this salt was 
precipitated by ether from an alcoholic solution of mixcnl uriuary 
rosins It was dissolved in ammonia. To the solution some more 
uropittine was added in order to ensure its neutrality ; thereupon it was 
precipitated by silver nitrate. After having been boiled, a proceeding 
which was necessary to cause the immensely voluminous precipitate to 
contract, it was collected on a filter. It appeared of a dark ^rreen 
colour, while the mother liquor was shghtly yellow. The washinir 
liquors were of a darker colour than the mother hquor, and fluoresceri 
strongly. Dried at 110°, 

1. 0*2115 left 00818 grm. of Ag., or 38'67 °/ . 

2. 0*1837 left 0*0712 grm. or 38*75 % 

Mean of these analyses is 38*71 y^. 
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This leads to 279 as the atomic weight of the salt, and 172 as the atomic 
weight of the organic residue (Ag. = 108). This is very near to the 
molecular weight of hippuric acid (G9 H9 N©,) = 179 ; but it is not 
conceivable that this acid should be precipitated by ether, and be in- 
soluble in water, except after having undergone great and peculiar 
alterations. 

3. 0'3241 grm. burned with lead chromate gave 0'4340 €Os and 
01164 H, O, equal to 36-52%G and 399 % H. 

4. 0*2919 bui-ned with soda-lime, &c., left 0*1430 grm. Jit, equal to 
6-94 %N. 

Synapsis of Analyses, 
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Uropittine Silver, Second preparation from C, a, 3. 

(Not boiled.) 

Uropittine obtained by ether from alcoholic solution of mixed resins, Uropittine 
and purifind by solution in ammonia and subsequent precipitation by silver. Not 
hydrocliloric acid, was again dissolved in a few drops of ammonia, and boded, 
the solution made as neutral as possible by digesting it with an undis- 
solved excess of uropittine. The filtered solution was precipitated by 
silver nitrate, and the precipitated silver-uropittate was collected on a 
filter and washed. The mother liquor and the filtrates were colourless. 
The precipitate was dried at 110° C. 

1. 0-2150 grm. left 0-0770 grm. or 35-81 % Ag. 

2. 0-2402 grm. left 0-0845 grm. or 35- 17 % Ag. 

Moan of these analyses 35 - 49 % Ag. leading to 304 as the Mol. W. 
of the salt, and 197 as M. W. of uropittine. 

3. 0*3144 burned with lead chromate left 0-4375 QQ^m^0'l2\Q 
11,0, equal to 37-95 % € and 4-29 % H. 

4. 0-2708 burned with soda-lime, &c., left 0-1260 i^, equal to 
6 • 59 % N. 

5. 0-2345 gave 0-1058 V^y or 6-39 % N. 

Synopsis of Analyses. 
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The preceding shows that the former preparation was probably de- 
composed (oxydised) by the boiling of the precipitate. This effect is 
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well known to occur in many silver-Baits. It washazar ded in this 
instance because it had been found that the uromelanine-silver salts bear 
boiling without changing in composition. 

Uropittine Barium, from C, a, 3, 

It was attempted to produce a barium salt. The uropittine was 
obtained by precipitation with ether from an alcoholic solution of mixed 
urinary resins. It was dissolved in ammonia, and barium chloride added 
to the slightly ummoniacal solution. The mother liquor after filtration 
was dark coloured, but the washing water became constantly L'ghter, 
until it appeared only slightly yellowish at last. Although O* 5 gnn. of 
uropittine had been dissolved, only 0*1605 gnn. of barium salt were 
obtained. 

Only analysis: 0*1605 grm. gave 0*0194 gnn. ^&a, SO4, equal to 
7*10 %JSa. 

Uropittine-barium is therefore not insolublo in water. However 
7'lOis neai'7'20 7o "^^j "^^^^^ ^^ found in dibarytic penta-uromela- 
nine (\Jr^ Sag). Possibly, therefore, the uropittine might have con- 
tained thus much of uromelanine (still soluble in alcohol). It is, 
however, evident that from such extremely needy data no opinion can 
properly be formed. 

Uropittine, Specimen C, jS, 1. 

It was attempted to produce a neutral solution of this body by 
evaporation of its ammonia solution. By addition of Ga Cl^ was pitH 
duced : 

Uropittine Calcium, 

Analyses : 1. 02069 grm. gave 0*0128 €aSQ4 equal to 1 '81 °/^ Ga. 

2. 0* 1944 grm. gave 00116 Q^SQ^ equal to 1 -75 7 €a. 
Mean 1*78 7^ Ca. 

3. 0*1840 grm. yielded 0*1578 grm. Pt, equal to 12*16 

7oN. 

If uropittine had a composition and atomic weight close to that of 
uromelanine, this compound might be considered as containing 3 Vr : 
1 Ga. This compound would require 13*13 7o of N. But if uropit- 
tine have a smaller molecular weight, the figures found for Ca lead to 
no acceptable formula. They show no parallelism to the rBa salt? 

above described. A zinc salt 3 iJr : 1 Zn. is amongst the compounds 
observed. 
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^ salt from 

alkaline 
solution. 

& salt from 

neutral solu- 
tion. 



Uropittine, Specimen C, ft 2. 

It was dissolved in a slight excess of ammonia^ Sa CL added anri 
fkiedat 110'^. 



0-2560 gave 0948 Sa SO4, equal to 21 -77 7^ 

A solution of uropittine in ammonia was evaporated to dryness, and 
the residue treated with water. A pai*t dissolved an another remained 
insoluble. To the solution ©a CI, was added, which produced a flaky 
precipitate. This was collected on the filter and washed until tk 
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filtrates were free from -Sa, Tlio last filtrates were slightly coloured Appexdiz. 
but free from Sa. The bulky precipitate shrivelled to an insignificant .JI T 
amount during drying in the steam oven, and could not be separated o» Chemical 
from the paper sufficiently clean to be analysed. Identifieatum 

of Disease, 
by Dr. 

Silver Compound of t/iis preparation, Th udich um^ 

It wag dissolved in ammonia and the solution evaporated to dryness, ^S' cojjpow^^ 
Of the residue only a small part dissolved in water, the rest remained ^^'^^ /o-^* 
insoluble. Silver-nitrate w«a added and the mixture boiled. The pre- 
cipitate was washed uj)on the filter until the filtrates were colourless 
and free from silver. Dried at 1 10*^ C. 

1. 0-1628 grm. left 0-0442 grm. or 27-14 % Ag. 

The same Silver Compound obtained from another pure specimen of 

Uropittine, C', ft 3. 

The uropittine had been precipitated by etlier from an alcohol Same Ag, 
solution. It was dissolved in ammonia^ evaporated, and precipitated compound, 
by silver-nitrate. The washed precipitate, which had not l)een heated, 
was dried in vacuo over sulphuric acid, light being carefully excluded. 
It formed a glistening, blackish, violet brown mass. 

-346 grm. left • 0937 grm. or 27 - 7^ Ag. 

G. — Researches oil the Derivates of Hematocrystalliney the Colouring 
Matter of Blood, continieed. — On Hematine^ continued. 

a. A quantity of blood containing the colouring matter, which had Mode of 
been precipitated by alcoiiol, was mixed with carbonate of potash, and ?^ ^°^. 
afterwards digested on a steam bath with a large proportion of alcohol. w?|^!i^ ik ^ 
A deep red alkaline solution was obtained. To this an alcoholic solu- tartaric acid, 
tion of tartaric acid was 4 gradually added, until the red precipitate 

at first thrown down redissolved to a certain extent. Thus the colour- 
ing matter was separated from the albuminous matters; the former 
was redissolved, the latter stained brown remained as a precipitate 
insoluble in the acid fluid. The liquid, which now consisted of an acid 
solution of hematine and some impurities, was evaporated at a tempe- 
rature not exceeding 75** C. to about one-tenth of its bulk. A minute 
quantity of black crystals of microscopic dimensions sepai'ated on the 
liquid cooling, together with some fatty matters and small crystals of 
cliolesterine. Various proceedings were adopted to purify the substance, 
but they failed to give the res^ults required. 

b. The blood-cake was then pounded with oxalic acid, and the mix- ^, by oxalic 
ture digested with alcohol. ^^^ 

c. It was also extracted by means of alcohol and a little sulphuric c, by sulphorio 
acid. acid. 

Both proceedings b and c gave materials which were too impure to 
warrant fm-thcr treatment. 

d. Three gallons of blood were treated with seven times their bulk, d, by potash, 
i.e., 21 gallons of a cold solution of potash carbonate, containing one tartaric acid, 
part by weight of the salt in two parts of water. A thickish soup-like ^^^ wcohol. 
mixture resulted, which was filtered on square pieces of calico extended 

over a frame. The filtrate was not nearly colourless. The precipitate 
was tied up in the calico filters and pressed, gently at firsts and more 
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tightly afterwards, until all the liquid was pressed out as much at 
possible. The compressed cakes were then treated with alcohuK and the 
carbonate of potash solution which separated on standing was poured 
off. The residue was then again well pressed, and now^ foniied con- 
sistent cakes. These were crumbled and dried at the ordinary tempe- 
rature bj standing spread out in flat basins. This material was now 
tritm-ated with warm absolute alcohol, and then digested with a large 
quantity of the same at a temperature not exceeding 40" C. The 
solution was filtered off and then treated with an absolute alcohol solu- 
tion of tartaric acid. The potash was thus precipitated and the bema- 
tine rcmuined dissolved. Enough acid Avas added to cause the liquid 
to show a decidedly acid reaction when the litmus paper first dipped 
into the alcohol was moistened with water. After about a third of the 
bulk of the liquid had been evaporated below 40° C, all the hematine 
was deposited on cooling in very minute bluish-black crystals. By 
further evaporation not much more hematine was gained, and what 
little deposited was exceedingly impure, resembling a brown fat^ 
matter. This matter was soluble in alcohol, insoluble in water, was 
attacked by nitric acid and yielded a colourless solution. 

The hematine crystals were rhombic plates. They grouped them- 
selves frequently with their edges upwards, so as to resemble clusters of 
needles. They were filtered off on a very close paper filter, wanhed 
with water and absolute alcohol. The microscope revealed tlie presenoe 
of slight traces of foreign matters, which it was determined to remoTe 
by recrystallisation. 



Intermittent 
croenturesip* 



H. — Intermittent Jlamaturiay s. Hematinuria, $, Cruenturens. 

There is a rare form of disease, which has been described by a 
number of observers, but more pmticularly by Dr. E. H. Greenhow 
in a learned and instructive article in Edinb. Med. Joum., Maj IS6^ 
He says that in all the cases which he has seen of this disease tlie 
attacks have been excited by the same cause, have taken the earns 
form, exhibited the same general group of symptoms, and ran the 
same definite course. The immediate exciting cause of the attacks hss 
been invariably some definite exposure to cold or wet. The form takea 
by the attacks has been invariably that of paroxysms ; these comiBf 
on suddenly, almost immediately after the chill was? experienced, aai 
passing off rapidly when the effects of the chill had been counteracted 
and the patient had become thoroughly warm. The general group rf 
symptoms has been invariably the same, the additional ones occasionally 
exhibited being apparently due to an unusual degree of constitutioosl 
disturbance. In every instance the paroxysms have begun with coM* 
ness of the extremities, followed by general chilliness, amounting in tb 
severer attacks to rigors. In like manner, in every case, the chilliDca 
or shivering Las been attended by a feeling of weight and pain iniki 
loins, and by pain or a sense of weakness or stiflhess in tlie lower limbi 
The chilliness has been usually, though not always, followed by • 
imperfectly marked febrile hot stage. The patients have invariablf 
passed, during the paroxysms, urine looking as if it were mixed viA 
blood, and identical in general character. And lastly, the same defifii* 
course has been run by the paroxysms in every case. From half an ho* 
to two hours after the chilliness or rigors the patient has never fidiedH 
pass the first dark-coloured urine, which has always been highly alb* 
minous, and ha.s contained numerous crystals of oxalate of lime, wii 
more or less of brownish or yellowish red, amoi-phous granular mattft 
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and a few hyaline casts, but only occasionally some stray blood cor- 
puscles. At each succeeding micturition after the chilliness, the urine 
has invariably shown more or less diminution of colour, of albumen, of 
oxalate of lime, and of its other abnormal constituents ; resuming its 
natural character and appearance by the second or third micturition 
after slight attacks, and usually by the fourth or fifth after severer 
paroxysms. By the second day after an attack the patients, as a rule, 
have regained their ordinary degi'ce of health and sti-ength, and have 
continued well until some fresh exposure has brought on a new attack of 
their complaint. Mo^ft of the patients suifering from this disease have 
had the same pale, srallow, cachectic aspect, two of them having been 
distinctly jaundiced, and the others having all had at times an icteroid 
tint of skin. 

Thus it appears that intermittent hematuria is a dednite disease, duo in 
all cases to the same remote constitutional cause. The only medical 
treatment Avhich appears to have any effect in diminishing the liability 
to suffer from the paroxysms on every exposure, is treatment directed, 
during the intervals, towards the improvement of the general health and 
the strengthening of the patient's constitution. Once the paroxysms 
have set in, the most simple means of restoring warmth are all that it is 
advisable to use. The short duration of the paroxysms, the very general 
absence of blood corpuscles from the urine, even at the time of the 
paroxysms, and the comi>lete recovery of the normal character of the 
urine within a few hours after their subsidence, seem to show that 
there can be no cause of haemoiThage in the kidneys themselves, but 
rather that the disintegrated blood traverses through the walls of the 
blood vessels in the Malpighian bodies. For this reason Dr. Greenhow 
regai'ds the kidneys rather as the organs of elimination than as the seat 
of the disease, and considers the renal imtation, the existence of which 
is manifested by the pain in the loins and by the presence of the casts, 
and occasionally also of stray blood corpuscles in the urine, to be a 
secondary affection consequent upon congestion of the kidneys produced 
by the sudden and unusual strain thrown upon tljcm. Possibly the 
paroxysms may consist in the sudden disintegration of an unusually 
large quantity of blood corpuscles, setting free so considerable an amount 
of hemato-globuline that it cannot undergo the normal changes, but is 
eliminated through the kidneys in a comparatively unaltered state. 

Amongst the English medical authors who have related cases of 
intermittent or paroxysmal hematuria, are, besides Dr. GreenhoAv, Sir 
Thomas Watson, Dr. Elliotson, Dr. Prout, and more recently Dr. G. 
Harloy, Dr. Dickinson, and Dr. Gull. Several of these authors have 
considered the disease to be of malarious origin, and there is no doubt 
that in some of the cases published the patients had also suffered from 
ague. But on the other hand, not one of Dr. Greenhow's patients had 
Buffered from ague, and some of them at least had never visited a mala- 
rious district. The same absence of malarious influence has been noted 
by Dr. Pavy and Dr. Murchison in cases published by them in the 
Pathological Transactions. The disease in fact merely resembles ague 
in its intermittent form, and in its commencement with rigors, which are 
followed, however, by only an imperfect hot stage and rarely by a 
sweating stage. It differs from ague in not being periodical, and in 
■ requiring, apparently, a fresh exposure to cold or damp to excite each 
- separate paroxysm. The history of most of the cases seems clearly to 
'- indicate the existence, in all the patients, of some sort of dyscrasia, upon 
.which the external chill acts only as the immediate exciting cause 
= ~ of the paroxysm. Many patients suffer from so-called rheumatic pains 
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ArrBSDix. during the paroxjamB. Some patiente Buffered from nich pains at ill 
— — times, but this was probably due to secondary syphilis with wbich ihej 
^■*'. were afflicted at the earae time. No post-mortem examinatitxi hw 
Ident^a'liZ ^^e' •>^'' '^^^ "^ ^7 '^^• 

bv Dr"' Spectroscopieal and Chemical Examination of the Urine, — The 
TMdickaM. urine, which had been kindly forwarded to me by Dr. Greenhow, wm 

about an ounce and n half in quantity, of a browoiBli red colour, and 

BpectToscopioal tmbid by a brownish red precipitate. This was filtered off, and by 
and diemical testing shown to be lieniatiue in the same state as the liemntine which ii 
nfltninn nn precipitated by acetic acid from a watery solution of blond on stajiding. 
The filtrate was now more red thau brown, clear, and port wine red 
in transmitted light. In a layer of 1 j centimetres in thickneea it had 
spectrum — 

1. 39 to 49 = 10 ! int. 8 ; E. ». 
Greenish yellow interval. 

2. 56 to 65= 9; int. 10; R. ;9. 



of the orina. 



is shaded to int«us. 3, and 



Cut off at 68. The interval from 65 to 6 
appears reddish. 

In a layer of one centimetre in thickness the following speotrum wai 
developed ^— 

1. 40 to 46 = 6; int 4 ; B. «. 

2. 57 „ 64 = 7 ; „ 3 ! „ (S. 

3. 72 „ 82 = 10 ; „ 5; „ y. 

Cut off from 87; though continuation seems to be iUnminated. 
Diluted + 1 water, I ctr. thick. 



int. 3 



1. 41 to 47 = 6 

2. 58 „ 64 = 6 

3. 72 „ 82 = 10 

4. 88 „ 110= 22 

Violet blue cut off at 141. 




Diagram of Spectrum of Urine in Intermittent Hematuria, 

At first sight this spectrum offered a remarkable similarity to fliiH' 
crucntine described in the Appendix to the lOth Report. It woo, howcTS, 
clear from chemical reaction that cruentine could not be present. 4 
boiling of the urine the entire amount of colouring matter was ooig' 
lated, and from the coagulum alcohol and sulphuric acid extrai^ 
hematine only. This pointed to hemato-crystalliue, with tbs specO* 
of which the bands (9 and y nearly coincided. 



The bauds a and I then appeared to coincide with two of the bonds 
of hetnatine in acid eolution. By measnrement this was found to be 
nearly the case. 
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Diagram of Spectrum of Acid/ine-bnnded Hematine in Alcohol. 



The urine waa now treated with a reducing pohillon of Euljihnlc of 
Buboxide of iron in tartrate of ammonia witli excess of this nlkali, when 
the four bands immediately disappeared, and one broad band was present 
in their place. 

1. 55 to 82 = 27. Int. 6. 
Rest very dark. Cut off at 110. 
AaBCD £b F G HU' 




Diagram of Spectrum of Urine treated by reducing Fluid. 

By violent shaking with air the brood band disappears, and the former 
bands do not reappear. The fluid is extremely turbid, and there 
remains even on dilution with water a very faint continuous spectrum 
without any bands. Nevertheless it is clear tliat the reaction of reduc- 
tion indicates the presence of hemntocryslallinc as well as of hematine, 
as a comparison of the spectra of these substances in the reduced state 
with the spectrum just given will show. 
AaBCD Eb F G IIH' 
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Diagram of Speetrum of reduced Hematine. 

It will be seen from these spectra thot the bands of reduced hematine 
and hemstocrystolline necessarily coincide, so that the separation of the 
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bands of reduced hcmatinc cannot appear, just as in the original spectrum 
of the urine the bands 2 and 3 of four-band hematine, or the bands 
2, 3, and 4 of five-band hcmatine, coincide with the two bands of hemato- 
ciy stalline. All facts therefore show that hematocrystall ine and hematine 
in about equal proportions are present in the urine in question, and the 
only anomaly, which may perhaps yet be explained by the complex 
character of the fluid, is that on shaking with air of the reduce^l fluid, 
although the one band disappeared, none of the original bands reap- 
peared. Somehow or other the substance had been changed by this 
operation. 

The urine was extremely acid, and the excels of acidity seemed to 
be due to a volatile organic acid, probably acetic. On standing th« urine 
gradually deposited a flocculent broAvn precipitate of hematine, and the 
bands of hematine in the spectrum became " pari passu " ranch paler, 
while the fluid became redder. The same bearing was observed in a 
mixture of watery blood with a little acetic acid. During my rese^u^ches 
on cholera I also once observed an extract from muscle present the 
same spectrum as the above urine, but not having powerful light at my 
command I was unable to follow the observation in all its details. The 
extract from muscle also contained some acetic acid, and on comparison 
of the spectrum then observed and measured I have no doubt that it was 
due to the presence of a mixture of hematine and hematocrystalline 
(myochrome). 

These observations lead to the following conclusions : — 

1. The urine in so-called paroxysmal hematuria contains bematocrys- 
talline and hematine in solution. 2. The hematine also occurs as a 
precipitate which increases on standing. 3. There is no proof of the 
presence of dissolved albumen npart from the coagulable hematocrvs- 
talline (see, however, 5). 4. It is probable that in this disease a sniall 
quantity of blood is somehow or other dissolved, e.^., by bui'sting of a 
Malpighian glomerulus, and mixing of the blood with effused urinary 
water, or by other means. 5. The hematocrystalline so efliused is in 
part transformed into hematine (and some other body, possibly albumen, 
in a precipitated flocculent form), which for a time remains dissolved in 
the fluid, but is gi-adually deposited in the insoluble form. 6. This 
transformation is probably due to the morbid evolution in a certain part 
of the kidney of a quantity of organic acid, possibly acetic acid, which 
dissolves the hematine and imparts to the urine an unusual and very 
high morbid degree of acidity. 7. The presence of oxalate of lime in 
the urine is no great anomaly, but if it has any significance by bclog 
present in large quantity would point in the same direction as th« 
presence of acetic acid. 8. Acetic acid by itself is also no anomaly, 
it being a normal ingredient of urine, as I shall show in an extensive 
research to be published on a future occasion. 9. But its pi-esence 
in a concentrated form in a certain part of the kidney-tubes, where the 
other urinary constituents, notably urea, were not yet secreted and 
mixed with the hematocrystalline solution, so that it could transform 
a part of the eflused hematocrystalline into hematine, is a great anomalv, 
and perhaps the essence of the disease. 10. Possibly the acid itself U 
the cause of the effusion of the blood, of its solution, and partial trans- 
formation. 

I believe this to bo the first instance in which hematine, hitherto 
known as an art-product of the laboratory only, has been proved to be 
present in an organic morbid fluid as the product of the diseased procesf 
itself. The name of " hematinuria " which has been proposed for the 
disease seems to me undesirable, because it would specify only one 
feature of the disease, and would unduly neglect the presence of hemato* 
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crystaUine, . Also " hematoria," being applicable to cases in whicb 
blood appears in corpuecles, does not appear to be a good denominatioD 
for the new disease. I would Buggeat "eruenluresu" (not cruen- o„^j^|^ 
tinnresia) as a suitable term ; expressing the " tnictu* crventut " without xdaitifitatiini 
any attempt to define the particular coloured lagrcdients, ofDitcm, 

bsDr. 

I. — On CnunHne, continued. ~'~ 

In the report for 1868, I described a series of new derivates of 
hematociyBtalline under the name of cruentine, aud distinguished the 
several bodice from each other principally by names derived from their 
spectral phenomena. All the bodies thus described had been extracted 
from the original cruentine sulphate by means of alcohol, and were 
Jherefore cither sulphates, or neutral, or made alkaline after extraction. 
But their common property was that of being soluble in alcohol. Thb 
Bolrent, however, left a large quantity of the original sulphuric acid 
product undissolved, even afler many extractions at the boiling boat. 
To this insoluble part the following inquiries were directed. It was 
found that the boiling alcohol solutions on cooling deposited also this 
peculiar cruentine, which by itself was insoluble in alcohol, even on 
boiling. It is therefore soluble in the Ixiilitig alcohol solutions of the 
acid cruentatcB, hut not in the cold. 

Tteo-lianded Cruentine. — The substance left insoluble by the alcohol Two-lMiided 
was a gelatinous light-red matter, of groat volume, as was ascertained arnentina. 
by a drying experiment. It was soluble in sodium carbonate, and 
showed a spectrum of two bands — 

1. 60 to 74 = 14; int. 4; R. ». 

2. 78 „92 = 14j „ 3; „ p. 

When precipitated from this solution, and treated with an excess of 
hydrochloric acid in much water, a red solution is obtained, which can 
be diluted to any extent without depositing the cruentine. This has 
Bpectmm— 

1. 60 to 72 = 12 ; int. 3 ; B. a. 

2. 77 „ 92 = 15; „ 2 j „ 0. 



Blue to 153, where spectrum is cut off. 




J)iaffTcmt of Spectrum of Two-banded Cruentine in tfydrochloric Add 
and fPaler, 

Tkit body hag therefore tntrinticalfy the same spectrum in alkaline 
as in acid solution, while all the other varieties of cruentine hitherto 
observed, as also hematine, change their spectra greatly when passing 
out of the alkaline into the acid state, or vice versS. 

MSSB. . 
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HgO,. 



€dCla. 

Gu. acetate. 

Naand %n 
acetate. 



HH,. 

€aCl,. 



Effect of reducing Agents, — By the addition of amiuuiiiaci^ tai'^'ate 
of iron subox jdo sulphate the band ^ is much weakened^ and all but 
disappears^ but the band ex, is not much influenced, particolacl^ no 
change in its position effected. 

Reactions of Hi/drochlorate of 7\oO'banded Cruentine. — The cruentine 
was dissolved in sodium carbonate, and filtered ; it was then precipi- 
tated by hydrochloric acid, washed by decantation and redissolved in 
water acidulated with hydrochloric acid. It was allowed to stand, when 
a slight turbidity of fat rose to the top, and another portion subsided ; 
it was then filtered, and the solution in sodium carbonate and dilute 
acid was repeated until the substance was steady and uniform. 

Platinum teti*achloride produced a precipitate in the solution, which 
contracted on boiling and remained insoluble in boiling alcohol. The 
precipitate had the spectrum of two bands just like the original solu- 
tion. The filtered mother liquor had no spectrum. The deposits from 
the second, third, and fourtli boiling alcohol extract of cruentine 
sulphate were purified as above, and combined with platinum for 
analysis. 

Analgses.-^!. 0*4305 grra. dried at 120° to IStf", on boming left 
0'046 grm. residue, from which hydrochloric acid extracted 0-002 grm. 
iron oxyde. Ji* = 0-044 or 10 '22 %. 

2. 0'662oof same preparation, left 0-075 residue, from which hydro- 
chloric acid extracted 0*0055 grm. iron oxyde, J2L| = 0*0695 grm., or 

10-49 o/o- 
The mean 10*35 ^ leads, if the small quantity of iron, amoimting 

to less than 1 ^/^, be neglected, to an atomic weight of 784. From a 
nucleus of this magnitude the molecular weight of uromelanlne, 733, 
might easily be derived. 

Mercury perchloride gave no precipitate even on boiling ; the bandf 
remained, and appeared remarkably like the blood spectrum, (It will 
bo seen below that the solution by Iwiling for some time acquired the 
property of being completely precipitated by this salt.) 

Cadmium chloride gave no precipitate, and the bands remained. 

Copper acetate gave a precipitate containing all the cruentine ; but as 
sodium acetate and zinc acetate also produce the complete precipitation 
of the cruentine, it is probable that acetates only act by displaciuo" the 
solvent HCl, the free acetic acid being incapable of retaining the cruen- 
tine in solution. 

Iron perchloride produces no precipitate, but intensifies the colom' 
gi'eatly, making it yellowish red. 

Ammonia makes the pink solution daik red, and greatly intensifles the 
absorption of the spectral bands. In this ammoniacal solution 

•Ga Clj and ^ CI, produce precipitates on boiling, which are of 
light red colour, and both show the two-band spectrum when exposed 
suspended in the fluid before the slit of the spectroscope. 

The barium compound was analysed : 

(1.) • 373 grm. left * 0221 of residue, being barium-sulphate, and iron 
and copper oxyde, or 3*46 %. Of this 0-0170 was the amount of the 
latter oxydes, leaving SaS©, = 0-0051, consequently it contained 
less than 1 %, namely, only - 8 % of Jfta. 

(2.) 0-6088 grm. left 0-0378 residue after treatment with Hj j^ 
^3*^ %• Of this 0-0302 was iron and copper oxyde, leaving onlf 
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• 0076 Utk&Q^ equal to • 73 ^^Sa. Mean of -Qa found = 0-765 7^. Appbudol. 

This "Would lead to an atomic weight of 17908, which seems quite — ~" 

impossible. It is therefore clear that the -Ba compound of two-banded q^ Okemkml 

cruentine decomposed during the washing with boiling water, to which Identificaium 

the preparation, on account of its enormous bulk, had been subjected. ofDiteaUf 

Washing with cold water was found to be quite impracticable. The Jh^JSlLm 

copper was derived from a copper still in which the alcoholic extraction *«*«*>o"« 

hald been made. The iron is a residue of that contained in the hemato- ' 
crystalline. 

A second preparation, washed once by filtration, lastly by repeated 
decantation, being too gelatinous to admit of washing on the filter, 
gave — 

(1.) 1*6616 grm. (became heavier during heating to 120°) left 
0-0992 residue. 

(2.) 1*2136 left 0*0696 grm. residue. When the copper was dis- 
covered the analysis was not followed out any further. 

Dissolved in caustic potash and alcohol, with a little sodium carbonate EHQ. 
added, and allowed to stand for a week, two-band cruentine assumes 
the following elegant property. Itself being red it fluoresces light green ; 
it yields a beautiful light green, of a pure and lively tint, when 
influenced by the light-cone collected from the sun by a quartz colli- 
mator. It reminds much of the phenomena of omicholine and omicholic 
acid. It retains the two bands, but they are more feeble, particularly 
the second band is almost like that obtained by reducing agents. This 
spectrum reminds also of omicholine. 

Effect of protracted boiling upon two-banded Cruentine Hydro- Effect of 
chlorate, — The object of this process was to ascertain whether the iron boiling upon 
could be removed from the cruentine or not. The solution was boiled cmentine 
three days long. After two days boiling the spectrum of the solution hydrochlorate. 
was unchanged, but black matter was continuously deposited. The 
acidflltrate from the dark matter on the third day was dark retl, and Keactions of 
loas complete Ig precipitated by mercury perchloridc, (In a solution of filtrate -Hg CI . 
two-band cruentine in HCl sublimate produced a precipitate which 
dissolved on boiling. On cooling the solution gelatinized completely. 
On violent shaking the flakes separated and left the liquid colourless. 
There is therefore a third variety of cruentine, and of behaviour with 
mercury perchloride.) The precipitate had a curious dirty grey colour, 
and no red or broivn about it. 

Potassium ferrocyanide produced a copious complete precipitate in the Ferrocyanide 
filtrate, 'all matter being deposited of a dark dirty gi'cenish colour. The of potassium, 
solution contains apparently much free iron, as the fluid above the pre- 
cipitate deposits a second blue precipitate, Prussian blue. Sulphocyanide 
gave a red precipitate. Consequently the hydrochloric acid extracts 
iron and a little organic matter, to which sulphocyanide adheres. But 
the insoluble residue contained iron in quantity (also copper, if such 
had been added to the solution). 

The hydrochloric acid solutions filtered from the deposit, and all 
the washing waters, were repeatedly evaporated to dryness, and l^ft a 

black residue. This dissolved in concentrated H, SO4, and with alcohol 
this solution gave spectrum of two-banded cruentine sulphate. The 
fluid was very opaque. The water solution with caustic potash gave 
spectrum of four-banded cnientine. It contained great quantities of 
iron (and the impure specimen alluded to also of copper). 

• l2 
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Apfeitliix. CrtiCHtine made ijuolvble by boiling vnlh fff/drochtoric Acid. — The 

■ ■— ciTientuie which had become insoluble in hydrocliloric acid b;f boiling wns 

No. 6.^ wnebcd with water. It remained insoluble in aaj kind of hydrcMihloric 

w I i^^^ acid, concentrated or dilute, insoluble in ammonia, in alcohol, ■with or 

ofDiteaie witbout acid or alkali. In its half-dried state it was, however, solabtc 

by J>r, ' in concentrated sulphuric acid. A mixture of a drop of this solution 

Thudicktm. with alcohol gave the cmentine sulphate spectrum. The solution after 

■- _ — standing 24 hours was poured into much water, and appeared almost 

S*H*^Hri'" cow'Pl^t'^'y precipitated. It was twice washed by dccantatJon. The 

" residue or deposit did not diBBolve in concentrated ov dilute hydi-ocbloric 

acid, even on boiling, but dissolved easily in alcohol and a little HCI. 

It did not assume the two-band bydrochlonite spectrum of cmentine, 

but showed the sulphate spectrum — 

1. 52 to 58 = 6 

2. 61 „ 77 = 16] 

[Similarly a decoction with HCI of the precipitate from an alkaline 
solution of total cmentine (four-banded) which hod been boiled during 
many weeks daily, showed not the two-banded liydrochlorate spectmtii, 
but the sulphate with the narrow and wide bond, the some as the 
foregoing. See measurements below,] 

The addition of ammonia to the alcohol solution produced theybur- 
band cmentine spectrum. A slight precipitate ensued in the eolution 
which waa probiibly on ^insoluble modification of the four-bauded body. 

Alcohol and Effect of Alcohol and Hydrochloric Acid upon dried Ttoo-bandcd 

HCI anddried Cmentine. — The cmentine sulphate as before was boiled with alcohol 
two-btuidcd to exhaustion, until nothing but the light red two-band cruentine, quite 
insoluble in alcohol on boiling, remained. This was dried and ahTuuk 
to a biownieh red matter. It was slowly soluble in concentrated sul- 
phuric iicid on trituration and standing, and precipitated by water. It 
was also soluble in ammonia, but was paitly deposited from this solution 
on standing by the evaporation of ammonia. (See spectrum of deposit, 
below.') It dissolved best in hydrochloric acid and alcohol, and the 
solution hod the spectrum of cmentine sulphate. 

1. 54 to 59 = 5 iint. 1 ; R. |9 

2. 62 „ 79 = 17; „ 5; „ » 

AaBCD Ebr G HH' 
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Diagram of the Spectrum of this Hydrochloric Alcohol Solution oj 
Cruentine, 

The greatest intensity of» is midway between 68 and 79, end at 142. 
The red is rather suddenly cut off, aa if there was a band from 37 to 44. 
The foregoing spectrum ia therefoi-e identical with that of the hydro- 
chloric product of cmentine described on p. 231 of Report, 1868. Bat 
there was this difference, that the solution after addition of 



became red when concentrated, green when diluted, and changed Airmwaa. 
ipeetrum, • -•• 

1. 50 to 67 = 17: Int. 5; H. a **" * 
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Diagram of Spectrum of Ammonia Solution of foregoing Body. 

Br reference forward it will be seea that thie Bpectrum though 
similar to is not identical with the spectram of two-banded cruentina 
hjdrochlorate in water. When Ihia latter solution is, however, made 
alkaline with ammonia it shows spectrum — 

1. 54 to 68 = 14 i Int. 5 ; E. a 



Thus it is seen that this Bpectrum stands midway between the spec- 
tmm of acid waterf and the ommoniacal alcohol solution. 

Depotit from Ammonia Solution oj Tvto-banded Cruentine. — Thla Depodtfr 



obtained as above described, waa rediesolved in con- 
It showed a spectrum of certainly four, possibly 



deposit, which 
centrated 

five bands, distributed aa follows 
Band in red questionable. 

1. 54 to 63 = 9j Int. 2; E. y 




Diagram of Spectrum of Ammonia Solution o/ Dtposit/rom 
Ammonia Solution of Two-battded Cruenline. 

In case this experience ebonld be repeated the red part of the spec- 
trum will have to be examined in thicker layers of fluid. The band 4 
or t is quite peculiar to this body, no band having hitherto been found 
EO far in bine with any preparation of cruentine. Two-biBded 

Two^anded Cruentineand Sulphuretted ffydrogen.^^meattDO vba ernentlns and 
pre<»pitat«d by soda from HCl Kuulion and washed. It was thm die- hydnAka. 
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Bolved iu ammonia and the solution treated with Lydrotliion. It Uecamo 

veiy black coloured. On continued boiling it deposited all coloored 

Ho. 6. matter together with block granules. Ammonia redissolved ouly a 
0»Chemieal g^,j,y portion, which had the same two bands aa before. Even concen- 
IiltmtiaoatKm ^^^^ ammonia dissolved very little. Consequently the hydrothion had 
BO far changed the cruentine as to make it insoluble in watery ammonia. 
The changed cruentine was, however, soluble iu ammonia and alciphol, 
and formed a splendid red solution, which gave spectrum— 

1. 63 to 74 = II; int. 4; greatest on violet side; R= a 

2. 80 „ 93 = 13; „ 2; even „ = A 
Cut off in violet at 150. 
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Diagram of Spectrum of Alcohol and Ammonia Solution oj TteO' 
banded Cruentine ekanged by Hydrothion. 

On standing the dissolved matter became completely precipitated, 
and the alcohol almost colourless by loss of NHj. The addition of u 
little NH, restored perfect solutiou. But after it had stood for one d»y 
the red matter had lost its solubility in alcohol with or without ammonia. 
Even boiling with these ageuts extracted only traces of matter, the irun 
had not been removed by the hydrothion. Concentrated sulphuric acid 
redissolved the matter and transformed it again iuto unientuie sulphate. 
This had the now well-known two bands in alcohol, but its waf^ry 
solution treated with ammonia gave a. precipitate, and afier that was 
filtered off the solution showed spectrum of foui--band a'ueutiue. 
!oncentrated Effect of concentrated Sulphuric Acid upon Cruentine. — Cruentine 
I, SQj and bad been diesolvcd frequently in concentrated sulphuric acid, it was at 
nentlae. last dark brown. By tiequcnt extraction with boiling alcohol of the 

precipitated and washed mutter a soluble portion was extracted. The 
insoluble portion was dissolved in HHj, filtered, evaporated to dryness, 
dried, and burned, and residue determined. 

0'374 grm. product from cruentine dried at 125° left 0'019 f^j O3, 
equal to 3'5°/o5e. 
UeohoUc The alcoholic extract had a peculiiir spectrum : 

**""■ 1. A broad feeble band. 49 to 74 ^ 25 ; int. 2 ; R. a 

Blue shaded from 78 to 112, where the spectrum is cut off. 




Diagram of t}ic Speclnm of this Alcohol Solution. 

The entire spectrum is verj- shady, though the i-ed xolution is quite 
clonr. On dilution the band disappears before the shading in bine, and 
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the fipectrum uow reaches to loo. Diluted the red solution becomes Appshssz. 
brown ; though still perfectly translucent it fluoresces with a smoky hue — 
in diffuse sunlight ; in the cone of the collimator it fluoresces strongly in ^' ^\ 
white with a tinge of greenish brown. It differs completely from the ^j^^JSn 
fluorescent cruentino formerly described which becomes redy and shows qfSSeam 
the phenomena in a much feebler degi*ee. The fluorescent body can in 2y Dr. 
its power be compai'ed only to solution of orchil (cudbear). The alcohol ThuHekitiu 
was evaporated, the residue dissolved in NH„ filtered, evaporated, and •— - 
the residue burned. It left red iron oxyde, which was almost insoluble ^^'••^^oce. 
inHCL 

It was thus shown thai cruentine cannot be deprived of iron by Condosiaiis. 
treatment with concentrated sulphuric acid and precipitation with 
water, even if continued so often that only enough material for one 
analysis is left I believe that Lehmann never succeeded in obtaining 
liematine quite fi*ee from iron by this method, and I have never suc- 
ceeded myself. I therefore believe that the statements of Mulder 
regarding hematine free from iron are as fallacious as his ideas regard- 
ing proteine free from sulphur. I found even that when copper 
salts or tin salts are mixed with cruentine, these metals follow the 
cruentine through all changes, and though a little may be lost at each 
change, there is always a quantity remaining in the ultimate cruentine. 

Hematomelanine. — Thus I term the last product of the influence of Hemato- 
sulphuric acid upon hematocrystalline and cruentine. It is purified by melanioe. 
solution in ammonia, evaporation to dryness, and washing with water 
and alcohol. It is a blacky shining matter, and bums with fusing and 
swelling^ giving out much carbonaceous gas, which bums with 
strong yellow flame, greatly differing from the burning of uromelanine. 
It leaves a residue of irob oxyde. 

Influence of Carbonate of Sodium and boiling upon dmentine. — The Inflaence of 
crude cruentine was dissolved in sodium carbonate and boiled for two sodium car- 
days. After that it showed spectrum — wr ** "^^ 

1. in red, feeble, 40 to 51 = 11 ; Int. 1. 

2. in yellow, 57 „ 71 = 14; „ 3. 

3. in green, 76 „ 89 = 13 ; „ 5. 

then darkness. More diluted the first band disappeared entirely, and 
there appeared band 

4. 93 to 106 = 133 5 Int. 3. 
The earlier alcohol extracts formerly described measui-ed in spectrum — 



1. 


45 to 


54; 


Int. 1. 


2. 


63 „ 


75 i 


i >5 3" 


3. 


79 „ 


92 


; „ 4. 


4. 


98 „ 


115 


» 9i 3. 



The soda had therefore hardly changed the cruentine. 

After having been boiled daily during four weeks the spectral pheno- 
mena remained as above. It was precipitated by HCl and washed by 
decantation, during which it becan to smell disagreeably, the weather 
being very hot. Treated with HCl in excess only a sftiall portion of the 
substance dissolved, yielding apparently the cruentine sulphate spectrum 
(see below), not the two-banded hydrochlorate. Like another specimen 
which, boiled with HCl, smelled of glue and gelathiised, so this smelled 
of spoiled glue. The insoluble residue easily dissolved in alcohol, 
yielding four-band spectmm, feebly by itself, more strongly and better 
defined after addition of NH,. 

The circumstance that the sulphate spectrum was obtained instead of 
the hydrochlorate caused me to examine for sulphuric acid. The solu- 
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tion was mixed with SaClt &ad HN^ and allowed to stand two d^yv, 
when a trace of barium sulphate had deposited. But the Bpectmm wm 
apparently the some aa before, only the first narrow band seemed mach 
paler. 

1. 49 to 58 = 9; titlj R.|8. 

2. 61 „ 77 = 16 ; „ 6; „ a. The maximum of intensity U not in 
the middle, but has its axis at 73. CutolTin blaeat 154. 



Action of Boda, 
Qnendne. 




Diagram of this Spectrum of Cruentine Hydrochloraie i» Alcohol, 

Fcrliaps there is a shade, a slight indication of a band in green from 
84 to 93. Before the addition of the barium and nitric acid the UCl 
solution measured — ' 

1. 51 to 58 = 7i Int. 1; R. = ^ 

2. 61 „ 77 = 16 J „ 3i „ = «. 
Consequently the bands are the same in situation, bat changed a 

little in relative intensity, the difierence being greatest in the solution 
from which Hj SQ^ was removed. Contequently tku body it not a 
mlpkate, although its spectrum is almost identical with that o/'cruenCtRc 
tu^ate. 

The residue on filter from first HCl decoction was again treated with 
HCl, and found soluble in alcohol. It had the same bands as the above 
solution, but being more concentrated the whole spectrum was more 
obscure. A special obscuration in reiireached from 84 to 47. AddiUon 
of NH, produced the four-banded alkaline cruentine. 

1. 44 to 48= 4 ; Int. 1. 

2. 52 „ 68 = 16 ; „ 3. Greatest or axis intensity of thia bond 
at 64. 



3. 71 „ 



85 = 



14; 



„105 = 17; „ 5. 

There ensued a precipitate in the solution. After filtration the 
spectrum was lighter, but the absorption also less intense. It is there. 
fore possible that both the soluble and insoluble part were four-bonded 
cruentine. 

Action of Soda, Ilydrocklorie Acid, and Ammonia upon Crueittine,-^ 
Tlie crude or total cruentine was as in the foregoing experiment boiled for 
weeks with soda, afterwards dissolved iu hydrochloric acid and boiled; 
the ineolublo part was filtered from the solution, and the latter mixed 
with alcohol. This showed most distinctly the band in red which had 
been surmised to exist in the previous observation. 

1. 35 to 46 = II i Int. 2 ; R. a. 

Shading commences at 51. More diluted there appeared— 

2. 60 to 84 = 24 J Int. 2. 

3. 90 ,,107= 17( „ 1. (Very difficult to determine.) EQdatI25. 
This, therefore, Is the second hydrochloric acid product described 
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r Reaction of Cod-liver Oil, and a similar Iteactiou of 
Fatty Matter from Filriiie of Blood. 
No. 6. 
Oa Oiemitud a.) When cod-liver oil is treated witU coaeenliatcd sulpliuric ncid it 
JdttOiifkatioH immedistelyyicldn a purple reaction. Tlic mixture cannot well be diluted 
^iw^"**" ^^^ more oil, as in that case it becomes tuiLid, but on dilution with 
XM^hmi concontaited sulphuric acid a beautiful purple liquid is obtained. This 
___ " when examined before tho spectroscope with Drummond's liglit, allows 
red, yellow, and green to pass up to 74. On great dilution willi acid 
the absorption recedes towards violet. \Thea blue bcgioa to ^pear. 
green is perfectly clear. The acid solution fluoresces grceii, and on 
further dilution becomeB yellowish brown. 

The addition of a trace of augnr to tho cod oil greatly intensifies Ihi' 
rcactiou, and causes it to remain red on dilution with acid, and not 
to become yellow bo (juickly as otherwise, Tliis mixture yielda (he 
following Hpectruro : — 

" ■ "" when dilute. Inteiis. 1 j or 73 to 110, when more 



Band 73 to 100, 
concentrated. 

At the end there 
trum ends. 
Aa BC D 



is a lavender coloui-cl band up to 14o, where spec- 
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Diagram of Sjiectrum of Reaction of Cod-liver Oil with Sulphuric 
Acid and Sugar. 

h.) A large quantity of fibrine which had been most carehilly waebed 
was dissolved in dilute sulphuric acid. On standing a scum collected 
on the top, which was washed by repeated decnntation, ultimately oa 
the filter. Gradually after the last filtrates, when the paper bad become 
dry Olid the temperature of the air become high, soraefiuid oil perco- 
lated which Lad the following properties : — It waa colourless. With 
sulphuric acid it immediately gave the red test for cerebric acid. With 
sulphuric acid and sugar it gave the purple test, and on standing tw(> 
days gelatinised in a curious manner and became black. The alcoliol 
extract from this was red, and showed the following spectrum : — 

Bed, yeilow, and green to 7o, tlien dark to end. 

On cautious further dilution a feeble band becomes isolated — 
80 to 113 — 33. Intens. 1. 

After which there is a beautiful violet band lo the end at 146. 




diagram of Spectrum of Reaction of Fibrine Oil with SttlpAiirie 

Aeid and Sugar, extracted bt/ AleoAol. 
More diluted absorption remains, 87 to 113 — 32. Violet gets BUR 
blue and extends to 166, when obsorption disappears. 
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WLea desci-ibiug tlio ingredienb of tlio corpora lutea of cows, 1 gave 

& peculiar reaction which tbcii' juice, obtained by heat, yields with aul- ^-^ 

phnric acid and angar. The mixture became purple, and its spectrum ^o- '•. 

showed a band in green, "" '^—•'' 




Diagram of Purple Test of Juice of Corpora Lutea. 

76 to 113 = 37. Intena. 10. Cut off at 155. 
Cod-liver oil gave spectrum — 

73 to 110 = 37. Intens. 1. End 145. 
Fibrine oil gave spectrum— 

80 to 113 = 33. Intena. 1. End at 146. 

These spectra are so very similar to each other that they may be due 
to <me and the same body, which we may assume to be au ingrodieut of 
tin three animal liquids employed. The greatest ditferenco is eshibited 
by the spectnim of the juice of the corpora lutea, which has an intensity 
of 10, while the olher bodies are much le^ intense, remaining about 1, 
This may bo due to the circumstance that the juice contains much more 
of the substance yielding tbe reaction than the two oils. 

The spectra wbtoh cod oil and flbrine oil yield when treated with 
sulphuric acid only, without any sugar, give the same continuous 
absorption in blue and violet, and are therefoi'e identical. 

All solutions show a slightly green fluorescence, those with acid only 
most conspicuously, those with sugar least. From the foregoing we may 
draw the following conclusions ; — 

1. Cod-liver oil, fibrine oil, and the juice of coiponi lutea contain each 
R peculiar substance, the particular chemical pi^pcrties of which are 
similar in all three mixtures. 

2. The colour test of these subslancea is apparently identical with the 
test which cerebric acid, lecithine, and biliary acids yield with the samu 
i-eageats. Spectrum analysis shows, however, that the test of cerebriv 
acid and lecitiiine with sulphuric acid alone exhibit absorption band^, 
while tbe three matters under examination do not show absorption bands 
under the same circumstances. 

3. Hie reaction of biliary acids with sulphuric acid and sugar (Fetten- 
kofer's test) yields a spectrum with three bands, one bund overlying the 
D lino.' (See p. 256 of last Report.) The same reaction with cerebric 
acid yields a spectrum with a band in gi'ccn midway between D and E ; 

. but with the substance in the three IkmHcs the same renction gives a 
specti-nm with a band which reaches from midway between D and E to 
nearly F, and which ia therefore not only moved moi-e towards the violet 
end but also much broader. 

4. I think it probable tliat the substance in cod-liver oil is derived 
from the liver-cells, that in flbrine from white blood corpuscles entangled 
in the fibrine, and that in tbe juice of corpora lutea from the peculiar 
cells of those bodies. 
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/Affekdix. K.'^-'Chronic Yellow Atrophy of the Liver^ or Malignant Jaundice* 

The subject of this disease was a man about 45 years of age, who htd 
gradually become jauudiced. There was no history of gallstones, and 
the colour of the faeces indicated a diminution only, not a complete 
arrest, of the excretion of bile. The patient had fever, and was 
dropsical, the ascites being considerable. The liver on percnssion was 
found much reduced; the fluid in the abdomen, however, made the 
exact determination of its limits difficult. The first urine examined 
amounted to 200 CC, and was very bilious, yielding the test for bile-acids 
with sulphuric acid aud sugar, for cholophaeine with nitric acid, and, as 
was supposed, for tyroine with nitrate of mercury containing subni trite. 
It contained a little albumen. It was filtered and precipitated with lead 
acetate, heated, filtered, and washed. The filtrate was evaporated to 
small bulk and treated with alcohol. A precipitate ensued. This was 
filtered off and washed with alcohol, and then extracted with concentrated 
ammonia. It was then boiled with water, which extracted much matter 
and left a little xanthine undissolved. The solutions gave a white 
precipitate with mercury nitrate, and no red colour with nitrite, thus 
showing that tyroine was not present. 

The solution in water was evaporated and left a colourless amor- 
phous residue. This dissolved easily in nitric acid without effervescence 
or red vapours, and on drying at a gentle heat a purple residue 
remained, which became bluish-purple with caustic potash. Concen- 
trated hydrochloric acid dissolved a portion, and crystals formed on 
evaporation, which did not polarize, consequently were not uric acid. 
On boiling in a little water these crystals left again amorphous matter 
which became insoluble. Wc have therefore probably both xanthint 
and hypoxanthine in this water extract. The first residue, insoluble in 
water, was certainly xanthine, and the second matter may have been 
hypoxanthine, although the circumstance that it gradually became 
insoluble also points towards xanthine ; for it is a weU-established pro- 
perty of xanthine to become more and more insoluble in water the 
more firequently it is dissolved in or treated with it. 

The reaction which simulated the presence of tyroine was probably 
due to the volatile aromatic oil present in every urine, and which I hare 
first described in the Hastings Prize Essay ; but this must certainly 
have been present in great excess before it could give so intense t 
reaction. Thus far, therefore, there were only biliary matters » 
abnormal ingredients ; the other isolated bodies were normal. 

The urine of the second day of observation was 630 CC, strongly 
yellow ; after filtration in bulk greenish brown. The filter remainei 
yellowish red, as if stained by cholophaeine. It was precipitated with 
lead acetate, the filtrate treated hot with hydrothion and filtered. On 
standing 36 hours it deposited a mass of peculiar filmj crystaUiBi 
needles. They were isolated, the mother liquor further evaporated, aai 
allowed to stand. 

In the same manner the urine of ten consecutive days was treated 
and the crystals obtained were united. On examination they were 
found to be a particular new form of uric acid, which may be called 
para-uric acid. This substance is similar to xanthine by its reactHV 
with nitric acid, and by the behaviour of its nitrate of silver componaJ 
when dissolved in nitric acid. It is similar to hypoxanthine or sarkim 
in its crystallised form, solubility in water, and deposition from boilii^ 
water, and in the reaction with nitric acid. But it diflfers from hypo- 
xanthine in this, that its silver nitrate compound is easily soluble ii 
nitric acid, and not easily deposited on cooling, while hypoxanthine silwr 



Xanthine and 
hypoxanthine. 
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crystalB. 
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nitrate is completely deposited. It differs from both xanthine and 
hjpoxanthine in this, that its watery hot solution, when precipitated by 
silver nitrate, yields a compound, which, when freed from all excess of 
silver, dissolves easily in nitric acid with effervescence, and deposits 
nothing on cooling. After much evaporation, however, and cooling, it 
deposits nitrate of silver, thus showing that in the nitric acid solution 
the nitrate of silver and nitrate of para-uric acid are not combined. 
The mixture of nitrate of silver crystals and para-uric acid nitrate, after 
re-solution in water, yields a copious precipitate with ammonia, which, 
bulky at first, contracts in excess. This is similar to both xanthine and 
hypoxanthine. It differs from both in this, that it dissolves in dilute 
nitric acid under evolution of carbonic acid. The solution on evaporation 
leaves a purple residue. Para-uric acid differs from uric acid by its 
solubility in water, and greater solubility in hot water, forming a crystal- 
lised deposit ; by its peculiar shape of crystals, which are needles of 
long rhombic prisms with complicated ends, being a combination of two 
rhombic octahcdra ; and by its saturated solution in cold water on addition 
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of hydrochloric acid immediately depositing fine lustrous crystals, which 
under the microscope have this shape. Para-uric acid is, however, 




similar to ordinary uric acid by its insolubility in cold, slight solubility in 
boiling concentrated hydrochloric acid; by its solubility under evolution 




of carbonic acid (and nitrogen?) in dilute nitric acid, and by the purple- 
coloured residue of this solution on evaporation to dryness. 

The lead precipitate after washing was suspended in alcohol and de- Biliary colour^ 
composed by hydrothion. The filtrate was allowed to evaporate spon- ""« naatter. 
taneously. A greenish yellow residue remained, which was entirely 
soluble in water, and against expectation did not give the nitric acid 
test of cholophseine. This substance or its derivate had therefore been 
lost or changed during the chemical process for its isolation. 

Results. — The nitrate of mercury test applied to urine directly may Betnlti. 
indicate tyroine when none is present. The reaction is due to the 
essential oil. The urine in chronic malignant jaundice contains biliary 
matters, and an anomalous acid of the uric acid group, to which the name 
of para-uric acid has been given. It does not contain tyroine or leucine, 
bodies which are often present in the acute form of the disease. 
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Ii.-^Oh a peculiar lieaction of Lecithine from Yelks of Eggt mtk 
Sttiphurie Acid, and on primary and leeondary Abgorption Spectra. 

The extract of yelk of egg by chloroform or etbcr, after evaporation of 
the solvent, ia a semifluid yellow mass, in which on standing fine 
cryfitals of lecithine are deposited. When It ia ehakca with concentrated 
acetic acid much luteiae dissolves, and oily dropa remain auapeiided. 
But none of the aubatances can at present be perfectly iaolatcd. Treatad 
with concentrated sulphuric acid it gives a blue reaction, due to 
lutelne, which passes into green and then into red ; tliis becomes darker 
every moment and shows apectrum : 

Band in red and orange 40 to 53 = 13 ; iulens. 3 ; K. a. In very dark 
solution the band reada 42 to 66. Yellow from S9 appcara grecu ami 
ahsdcd to 71, where spectrum is cut otf. The solution boa n powerful 
green flaorescence. 

On dilution blue appears at 114, reaching to 139, and in grecu a bond 
remains, feeblo from 74, becoming intensity 3 at 9a, and ending at 114. 

1. 40 to 53 = 13 ; Intcns. 3 ; R. a. 

2. 74 „ 114 =40; „ 2; „ (5. 

When 2 can be seen and mc 
firat spectrum is thert'fore the priii 
(B.) spectrum. 



iured, 1 has quite disappeared. The 
iry (A.), and the last one the secooidaiy 



• 




.... 



Diagrants of Primary and Seconilnry Spectrum of Lecithine fnm 
Velk of Eggs Kith Sulphuric Acid. 

The spectrum A, has already been described and figured on p. 185 of 
the lOthReportof the Medical Officer, but is there erroneously oameJ 
as that of vitelline. It is, however, correctly alluded to .under il* 
proper name in the compnrison with the bJhnry tests on p, 256. 
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1. A new Mode of purifying Leucine* 

The study of the chemical and dynamicxd relations of this substance 
is of great importance, as it is not only a normal ingredient of some 
parts of the animal body, but a constant and copious product of the 
natural and artificial decomposition of albuminous substances. In 
pathological conditions pf the human body it appears in various organs, 
pairticaiarly the liver, and then it is also not mrely excreted by the urine. 
(Malignant jaundice.) The circumstance that it is a homologne of 
gljOQCoU, (the no^^ial copula of cholic acid in glycocholic acid of the 
bile, fttid of benzoittacid in the hippuric acid of the urine,) invests it 
with. gre^t theoretical interest. Some time ago I undertook an inquiry 
into aome of its transformations, an account of which hasl>een published 
in the Journal of the Chemical Society. The production of an acid 
free fixim nitrogen, and more oxydised thun caproic acid, and of many 
of its salts, was the prindpal result of that inquiry. This leucic acid 
(GJi^iJd^ was shown to be homologous to hictic acid (0^1^(4^), as 

the homology of leucine to glycocoll \q<\ the inquirer to suppose. But 
the gnreat difficulty in procuring leucine in quantity prevented an extension 
of this research over a greater area. This has now been overcome to a 
great extent by the following new procee<ling. 

The raw leucine, as obtained by the inspissation and cfK>liiig of the Prooetf. 
mother liquors of tyroinc, freed from mother liquor by pr(;««urc and 
dried, is treated with concentrated nitric acid while being triturated in a 
mortar and gently heated, until a slight reaction is perceived. The 
nitric acid solution is then diluted with water, and a solution of nitrate 
of oxyde of mercury is added as long as a precipitate is thereby pro- 
duced. This is removed by filtration. The filtrate is allowed to stand 
for some days, during which time a reduction of mercury takes place. 
The excess of mercury is then removed by sulphuretted hydrf>gen. The 
filtrate is neutralized by ammonia and evaporated until a i>ellicle forms. 
The leucine which is separated on cooling is collected on a filter, washed 
with concentrated alcohol until the filtrate is colourless, and dried. It is 
then dissolved in boiling water, treate<l with pure animal charcoal, and 
filtered ; the filtrate is evaporated in a covered china capsule (a Berlin 
porcelain capsule with wooden handle and spout and china cover is best 
for that purpose) until it is saturated on boihng, (forms a pellicle imme- * 
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diately on the cover being removed,) and then poured into three or four 
times its volume of very strong alcohol. White leucine crystalLisea 
almost immediately, and on standing. After 24 hours the leucine is 
collected on the filter, washed with alcohol, and dried on blotting paper. 
If it is not perfectly white and brilliant and free from smell, it must be 
dissolved once more in boiling water filtered, and after concentration 
poured into alcohol. 

Thus purified leucine is a matter of a veiy light specific gravity, 
owing to the excessive thinness of the scales ; it is perfectly white and 
of great splendour ; it can be sublimated in white flakes without leaving 
any residue ; in short all possible chemical tests show it to he perfectly 
pure. 

In this manner I have purified leucine obtained from horn ; from 
human and other hair ; from albumen ; from fibrine ; from the human 
liver in several diseases — paralysis and Bright's disease, pyaemia, and 
tetanus ; from the human spleen and kidneys in pysemia and tetanus ; 
and from liver substance which was allowed to putrefy in a vessel from 
which air was excluded. 

2. On the Compounds of Leucine and Copper, 

a. Preliminary Remarks, — It is desirable to possess means by which 
leucine can be completely removed or precipitated from solutions in such 
a manner as not to interfere with their further analysis. When we consider 
the compounds of leucine hitherto known, it is clear that none of them 
offers the necessaiy conditions for the accomplishment of this ohject. 
The researches of Goessmann (Ann. Chem. 91, 133) had shown that 
copper oxyde readily combined with leucine, and formed a compound of 
slight solubility. But as for complete precipitation an excess of tiie 
oxyde would have to be used, it was to be apprehended that the cop- 
per compound obtained must contain an admixture of basic salt, or of 
uncombined oxyde, and could therefore not be analysed directly, but 
had to be re-formed into a compound of definite proportions. It had 
been stated by Strecker that leucine displaced the acid of copper acetate, 
and formed an insoluble compound with the metal. To the application 
of this reaction there was the objection that it imported acetic acid into 
fluids which may contain this or nearly allied acids as essential ingre- 
dients. I therefore endeavoured to find a process which should combine 
all leucine contained in any fluid at once with an invariahle quantity of 
copper, without leaving any excess of copper or any other acid in the 
fluid, and should subsequently yield the leucine copper compound in an 
insoluble form ready for analysis. This was effected by the foUowing 
proceeding. 

b. Mode of obtaining new Copper Comjwund of Leucine, or Dicupric 
Triieucinc. — On adding to a solution of leucine cautiously a concen- 
trated solution of copper sulphate, until caustic potash produces a 
precipitate in a filtered sample of the cold solution, a fluid of a deep 
blue colour is obtained. This is treated with barium carbonate and 
boiled until an excess of this earth does not any longer cause 
eflTervescence, and a filtered sample of the solution remains clear with 
barium chloride and nitric acid. The fiUrate, a fluid of a beautiful deep 
blue colour, is free from sulphuric acid, contains a quantity of copper in 
solution which stands in a certain proportion to the amount of leucine 
present, and on evaporation on the water bath at a gentle heat on 
standing and cooling deposits a light blue mass of crystalline grannies 
The new compound after being washed with water for some time Ib then 
washed with alcohol until the washings are colourless, and dried oret 
sulphuric acid. It is a pala blue granular mass and becomes eky-hloi 
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by being powdered. It leaves copper oxyde on combu8tion. When Appendix. 

heated in a glass tube open at both ends it emits white and alkaline fumes 

of the strong and characteristic odour of amylamine. When the com- ^ ^* ^'.^ 

pound is boiled with water little only dissolves. Its mother liquor /Ventilation 

evaporated to dryness, and again treated with water to the extent of the ofDitetMe^ 

original solution, deposits a further mass of scales and crusts, wliich are b^ Dr. 

also nearly insoluble in even boiling water. Thus almost the entire ThuHichum, 
amount of leucine contained in the fluid is obtained in the form of this 
insoluble copper-compound. 

-<4na/y«e*.— Dried in the steam-closet until the weight was constant — Analyses. 

o. 0*345 grm. gradually ignited gave 0*1044 grm. of copper oxyde, 
equal to 0*0833 of Cu, or 24*14 °/o of copper in tlic compound. 

b. 0*2946 ignited gave 0*091 QuQ, equal to 00726 Cu, or 24*64 7^. 

c. 0*5248, burned with soda-lime, gave out ammonia, which com- 
bined with 0*3036 grm. of platinum, &c., and therefore contained 
0-04357 grm. of nitrogen, or 8*30 %. 

Second Mode of obtaining, — The same compound was obtained by Second mode 
l>oiling a solution of leucine with bright copper wire newly reduced in of obtaining, 
hydrogen, for some days on the sand bath. The salt was deposited from 
the solution filtered boiling ; the solution retained little copper, and 
contained excess of leucine. The compound was therefore soluble in a 
solution of leucine, but much less soluble in water. It was insoluble in 
strong acetic acid. The analysis gave the following result : — 

d. 0-0785 grm. left 0*0240 Qxsi^ equal to 24*42 "/oCu. 

Third Mode of obtaining, — The same compound was obtained by Thiid mode of 
adding copper oxyde to a solution of leucine hydrochlorate. This obtaining, 
experiment will be more fully described lower down. 

e. 0*0912 grm. left 0*0270 grmT GuO. equal to 23*64 7^ €«• 

Fourth Mode of obtaining, — ^By evaporation of the mother liquor of Fourth mode of 
monocupric dileucine obtained by copper acetate (see lower down). oblammg. 

/. 0*6339 left 0* 1840 grm. GuO> equal to 23 • 17 ^/^of Gu. 

The compound obtained by the four processes described consists of 
three atoms of leucine, in which four atoms of hydrogen arc substituted 
by two atoms of copper. 

Its formula is Q^^ H^^ Qax^ N3 O^j. 



Formula. 



Atoms. At. Weights. 



in 100, 



Foond. 



■^8 



216 
35 

126*8 
42 
96 

515*8 



9> 



99 

24*58 
8-14 



a. 

99 



b. 



99 



99 



c. 

99 



99 



d. 



99 



99 



Mean. 
99 



99 



Synopsis of 
analyses. 



24-14 24*64 



24*42 24-47 



99 



99 



8-30 



This compound, therefore, stands midways between the neutral suit 
C12 Hj^ GuNg O^ requiring 19*6 ^/^ of Gu and a hypothetical 
cupric monoleucine G^ H^i Cu NO^, demandmg in theory 32-95 ^/^ 

of €u. 

The mixture of leucine and copper sulphate assumes a deep blue Deep blue 
colour immediately on the addition of the sulphate. The colour is j^^^^^^^^^ 
darker than that of the saturated copper sulphate solution, even when ^^^^^ milpbate 
only a few drops of it are added to a saturated leucine solution^ which if mixtiiie. 
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Appbmdiz. they wero added to the same bulk of water would be scarcely sufficieDt to 

"^ — impai-t to it any blue tint whatever. The amido-acid in the sulphate 

OnCh^ al ^^^^^^^^^ increases the colour of the copper salt analogous to ammonii. 

IdaUificaHon '^^^ removal of the sulphuric acid and excess of copper oxyde by barios 

o/Diaease, carbonate leaves the solution still darkei*. 

by Dr, Both solutions examined in the spectroscope absorb one half of the 

Thmdichum, ^^(j^ pa^.^ of the spectrum. The yellow and orange become green, the 

STM»e^*r' green dark, the blue lighter, but no detached absorption bands are difr 

^^Sflof blue cernible with lamp-light. The salts therefore behave like inorganic 

■oltttion. copper-salts. 

(/.) Application of the Method to the Separation of Leucine from 
Extract oj a Liver suspected to contain Leucine. 

Separation of The liver was extracted with boiling water, the extract treated with 
leucine from lead acetate, the filtrate freed from lead by hydrothion, and evaporated 
^^^* to crystallisation. The mother liquor was separated, the residue treated 

with spirit, the spirit exti-act dried, dissolved in water, and saturated 
with copper oxyde by the addition of cupric sulphate and boiling with 
barium carbonate. A deep blue solution resulted, in which on erapora- 
tion some reduction of copper took place. The insoluble greenish blue 
leucine-copper was separated and washed, dried at 110°, and analysed. 

(a.) 1 * 4703 grm. burned in platinum crucible left 0' 4284 grm. copper 
oxyde, or 23 -26% of Gu. 

{b.) 0*7171 gnn. burned in platinum a-ucible left 0*2077 CujQy or 
23 • 12 7^ Qn. 

(c.) 0-6614 grm. burned in china capsule gave 0'1899 GuQ^ o^ 
22-927oOfGu. 

The mean of these analyses is 23 * 10 °/^ of Gu^ and difiers from tk 
mean found in the pure preparation by 1 '2 °/q, from theory by 1 '4'/o. 
This difference is, however, unimportant, as the data still support H 
theory, and because the difference is fully accounted for by the sligiit 
deoxydation and consequent separation in the form of pulveruknt 
suboxyde of copper which a minute portion of the dissolved copper 
oxyde experienced. In a similar case it would be necessary to aJiow 
the oxydisable matter to saturate itself with oxygen from copper, ami 
then to saturate the leucine, which has been deprived of a portion of its 
copper, a second time with copper oxyde. This may be done in all castf 
where a very puie preparation is desired at once, and a considerabb 
loss of leucine by the earlier precipitation of the compound is rf 
secondary impoitance. It is best to employ copper oxyde which hi? 
been kept under water and become finely pulvei*ulent and reddish bliA 
In some cases a few drops of a solution of copper acetate may be mA 
• cient to restore the deoxydised copper. 

To impure extracts of organs which contain much undefined oxf 
disable matter the method is as yet not well applicable. The produtf 
obtained is gieeu and very impure. Nevertheless, from some extn* 
of cholera organs which had been analysed for urea some scales of copjxf 
leucine could be extracted which admitted of perfect identification. ' 

{ff.) Monocupric Dileucincy obtained by means of Copper Acetate, 

Leucine copper ^^ adding to a concentrated hot solution of leucine kept on the stei»j 
made by adding bath a quantity of saturated solution of copper acetate, the fluid becoflB 
copper acetate for a moment deep blue, and then immediately deposits a light gram* 
Siot2^^'**^^° precipitate. This increases by stining, and the fluid is decolori«i 
wAvacuie. rj^^ contmued addition of copper acetate brings the predpitate to' 
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maximum, and the fluid then remains of a more saturated blue. Thin Aptxhscl 

scales form on the surface. They are decanted with the blue fluid from — *• 

the precipitate, and the latter is placed on a filter. The washings arc nJf^^.^ 

only faintly blue, lastly almost colourless. To boiling water the pre- .^^^|Sj 

cipitate yields a portion of matter (monocupric trileucine and dicupric rfPi^^ 

trileucine), which will be considered lower down. Dried at 110° until _JyPr. 
constant, it is a beautiful sky-blue powder with no particular lustre. 

Analyses :— 

(a.) 0'6353 grm. burned in a china crucible left 0' 1490 grm. GuQ, 
equal to 18-72 7^ Cu. 

(b.) 0-6511 grm. left 0-1536 grm. GuO, equal to 18-85 7^ €«. 
(e.) 0*3492 grm. burned with lead chromate gave 0*5604 4^ vid 

0-2601 H^a, equal to 43*77 7^ G and 8-27 7^ H. 

From a comparison of the above analyses with the theory of 
anhydrous monocupric dileucine (atom, weight, 323 * 4), 



^.toms. 


Atomic weight. 


In 100. 




Found. 




a. 


b. c. Mean. 


Ci* 


144 


44-52 


» 


., 43-77 „ 


H„ 


24 


7*42 


>» 


8-27 „ 


Gn 


63-4 


19-60 


18-27 


18-83 .. 18-55 



it will be seen that the carbon and hydrogen analyses support the theory 
of the anhydrous compound, containing in theory 2*4 ^o G more than the 
hydrated, better than that of the hydrated, stated below, while the 
copper meets the requirements of the hydrated salt. But as four 
different preparations hereafter to be described support the probability 
of this salt bemg always hydrated, the above salt may bo assumed also 
to contain one atom of water. 

The solution from which the foregoing compound had been deposited, 
on evaporation formed scales on its surface which resembled those of 
dicupric trileucine as obtained by the barium process. The fluid when 
allowed to cool became turbid. Tlic washed precipitate after extraction 

with boiling water was analysed. 0-6339 grm. left 0* 1840 grm. €uO, 
equal to 23*17 ^/o 4^u, or exactly the mean found in the compound 
from the liver extract (23- 10 ''/o). 

(A.) Hydrated Mofiocupric Dileucine^ obtained by saturating a boiling 
Solution of Leucine with Cupric Hydroxyde, 

Goessmann (Ann. Chem. 91, 133) obtained a compound of leucine 
and copper, by saturating a solution of the former, while boiling, with 
hydrated copper oxyde, and cautiously concentrating the solution on 
the water bath. On cooling a granular crystalline dm'k blue compound 
resembling oxyde of copper ammonia was deposited. When the solu- 
tion was concentrated quickly the compound was deposited in scales on 
the surface and at the bottom of the fluid. The crystalline deposit and 
the scales were analysed together, and yielded the following numbers. 
The matter was dried at 1TO° C. The copper was found so low as to 
justify the assumption of the compound having been a hydrate. But 
the hydrogen was one per cent below the theoretical quantity, and as 
will be seen from a compai-ison with the theory of the anhydrous salt, 
was actually ' 7 ^/^ below the theoiy of this latter. On the other 
hand^ the carbon should have been rather higher, if the compound hod 
been partially dehydrated. I once obtained a compound with a similar 

X 2 
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amount of copper (18 '62 7o)> ^7 treating a large quantity of leucine 
dissolved in weak spirit with some copper oxyde and metallic copper. 
Theory of hydrated mouocupric dileucine. Atomic weight = 341 '4. 

Mean of compd. 

Goessmann. 
41-33 

6-69 
18-20 



•^12 
H26 





In 100. 


144 


42-17 


26 


7-61 


63-4 


18-56 



Th. hy 4hi acetate. 

43-77 
8-27 



9> 



99 



18-62 



18-55 



(1.) Dicupric Trileucine and Monocupric Dileucine obtained from 
Leucine HydrochlorcUe by repeated addition of Copper Oxyde, 

The solution which remained after the mercury of some mercuric leucine 
had been precipitated by H, S out of its HCl solution, was evaporated 

to dryness to chase away all excess of IICl, then redissolved, and while 
hot treated with cupric hydroxyde. An insoluble blue compound 
(No. 1) immediately foi-med. Analysis, 0-0912 grm. burned left 
0-0270 gnn. of copper oxyde, equal to 23-64 **/^ Cu. 

The solution was evaporated to dryness on the water bath, and yielded 
a blue compound (No. 2) covered by a thin layer of green. The latti?r, 
copper chloride, easily dissolved in water with a blue colour, while the 
blue compound remained undissolved. Dried at llO*'. Analysis: 
0-1986 grm. burned left 0452 Q,yxQ, equal to 18-17 7^ Qxx. 

The mother liquor or washings of the foregoing compound were 
heated and treated a second time with copper oxyde ; tliis at first dis- 
solved, but the clear solution began to get turbid and a new quantity uf 
precipitate (No. 3) fell down. 

Analysis i 0-1852 grm. left 00420 4;uO, or 18-11 «/^ Cu. 

The filtrate from this was now saturated with copper oxyde, filtered 
from the excess, and the blue filtrate evaporated on the water bath. It 
deposited sky-blue granules (No 4) besides green copper chloride. The 
latter was removed by washing with water. 

Analysis : 0-2318 grm. left 0-0532 CuO, equal to 18-33 "" [ ^ -Cu. 

The filtrates were again evaporated, and deposited a salt (No. 5) 
which was analysed. 

Analysis : 0-1067 grm. left 00248 grm. GuO, equal to 18-56 % 4:1,. 

All the precipitates were washed until the washings were free fro« 
chloiine. The precipitates were then specially analysed for chlorine, 
but found not to contain any. The copper oxyde thus separated th« 
leucine from the hydrochloric acid, forming at first and only once 
dicupric trileucine, afterwards under varying conditions four times mono- 
cupric dileucine. In each preparation copper chloride was found ami 
observed to diminish until the last. It is therefore evident that leoclue 
when evaporated with copper chloride in proper proportions drives oiil 
the hydrochloric acid almost as easily as the acetic acid from the 
acetates of copper and mercury. 

The latest washings from the above compounds were clear anil 
colourless in transmitted light, even in thick layers. But they fluoresce 
copper blue in diffuse light, and strongly whitish blue m sunlight. 
Sunlight thrown into the fluid with a lens produced an intense whit* 
blue pencil of fluorescence. 

Synopsis of the quantity °/q of Gu found in the compounds : 

No. J . No. 2. Na 3. No. 4. No. 5 

23-64. 18-17. 18-11. 18-33. 18-56. 
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The Inst preparation thus contained exactly the amount of copper 
required by the hydrated monocupric dileucine. 

(k.) Monocupric Trileucine. — G^% H^ Qxx N, Q^* — ^Vhen the first 
granular precipitate, which is produced by copper acetate in a hot 
solution of leucine, is after complete washing with cold water boiled in 
a large quantity of water, a small quantity of two compounds dissolves, 
of which the one is deposited from the filtrate on cooling in light 
crystalline clouds; the other remains in solution. Under the microscope 
the deposit appears as rosettes of scales, belonging to the rhcmbic 
system apparently. But the angles of the scales ai*c very uncertain. 
Washed and dried they form an exceedingly light mass, of the peculiar 
lu6ti*e of leucine itself, having also its fatty feel, but in addition a splendid 
soft light sky-blue colour. The masses are so higldy electric that they 
adhere to paper or a knife like needles to a magnet. 

Analysis: 0'1516grm. on combustion left 0*0273 -Qn 6, equal to 
14-38% Gu. 

Theory of monocupric trileucine : — 

Calc. in 100. Foand. 



€l8 


216 


U 


» 


Hs7 


37 


» 


» 


€u 


63-4 


13-95 


14-38 


N, 


42 






©6 


96 







454-4 

The mother liquor from which the foregoing compound had been 
deposited measured 358 C.C, had a faint blue colour, and on evaporation 
to dryness left a quantity of salt, which dried at 110° C. weighed 
0-1012 grm. Ou combustion it left 0'0283 grm. GuO, equal to 
22 - 29 °/q Cu. nnd was therefore dicupric trileucine. 

A precipitate was therefore formed by the copper acetate in the 
leucine solution, which consisted mauily of monocupric dileucine. From 
this boiling water extracted monocupric trileucine, which was deposited 
on cooling of the water, and dicupric trileucine, which was left pure 
after the evaporation of the fluid. It is possible tliat the latter two 
bodies were originally formed and mixed with the first compound. It 
may, however, also be supposed that monocupric dileucine is decom- 
posable by boiling at a cei-tain perioil after its formation, and in small 
quantity, and that three atoms of it break up according to the following 
formula : — 



(L = leucine.) 

{L^} {"tA {'c^} = {"-t^) - { 



LLL 
Cu€u 



} 



, . y 

3 atoms monocupric 1 atom monocupric 1 atom dicupric 

dileucine. trileucine. trileucine. 

Cu = 18-56%. Cu = 13-95 % Cu = 2458% 

3. On a new Compound of Leucine and Mercury, Pentamercuric 

Hexaleucine. 

The neutral compound Gi^ H^^ Bg N^ O4 is made by dissolving 
ich a quantity of freshly precipitated mercury oxyde in a hot solution 
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Afpxkdiz. of leucine, that on cooling a turbidity ensues in the fluid. This solution 
-^ — »• on evaporation deposits the above salt. But when it was attempted to 
^' ^•. . obtain this compound by acetate, as in the analogous case of tlie copper- 
fj zUc"^^ compound, a new salt was obtained. 

ofJOiseoie, To a hot solution of leucine a concentrated neutral solution of xner- 
by Dr. cury acetate was given, and the mixture heated gently. A white 
Thidichwn^ granular precipitate ensued, which was separated by the filter from the 
"~~ hot fluid. (First precipitate.) The mother liquor was evaporated by 
steam to a concentrated state, when much acetic acid escaped, but no 
deposit ensued. The addition of water produced an immediate white, 
slightly pink precipitate. The acid compound was evidently decom- 
posed by water. The precipitate was filtered off and washed. (Second 
precipitate.) The washing water made the filtrates again turbid. 

First Precipitate^ or Pentamercuric Hexaleucine, — The precipitate 
was washed, then suspended in hot water, boiled, filtered, and again 
wa^ed. The filtrate contained a mercurial leucine compound. The 
precipitate was a slightly yellowish heavy powder. It was dried at 
1 10° C. 

Analysis : 4*2627 grm. were dissolved in dilute hydrochloric acid. A 
small quantity of yellowish impurity was removed by filtration, and the 
filter washed to exhaustion. The application of hydrothion yielded 
2 • 8167 grm. of mercury sulphide, equal to 57 'OQ *^/^ Hg. This leads to 

•6m Hm Sg5 Ng Oi„ as the formula of this compound, being penta- 
mercuric hexaleucine. 
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The second precipitate, after treatment like the first, did not appear 
to differ in composition or properties. 

4. Leucine-lead, Q^i H„ 9-h Nj Q^. — The neutral compound wm 
obtained by Strecker by adding to a boiling mixture of leucine and lead 
acetate cautiously a little ammonia. Wlien I took a solution of leucine, 
saturated boiling, added lead acetate and a little ammonia, only a trifling 
precipitate ensued while the fluid was l>oiling ; but on cooling the 
whole fluid filled with this very insoluble compound of lead and le^icine. 
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a. On Ovaria-luteine, the chacacteristic jellow ingredient of the corpora lutea ^^ 

of mammals - - - - - - - -184 

b. Ovo-luteiney the characteristic yellow ingredient of the yelks of hens' eggs - 188 

c. j9«(<^ra-Afteme, the fellow ingredient of batter - - - - 192 

d. CysUhlutdney in the fluid contents of an ovarian dyst - - - 193 
«. Strthluieine, from animal blood ...... 195 

Jl Iniestino-lufeine, from the jellow evacuations of sucking in&nts - - 197 

B. Vegetable Series, 

a. Tellow matters showing spectra with con^'nvec/ a6«o;7)hofM - - 198 

b. Yellow sabstances showing spectra with a single absorption band - - 200 

c. Yellow sabstances showing spectra with at least two absorption bands - 201 
(/. Yellow sabstances showing spectra with <Are« a&«orp^«>n &amis - •213 



Introduction^ 

The following researches arose in an endeavour to define chemicallj Introdoetioik 
and spectrologically the substance which passes in works on morbid 
anatomy and chemistry under the name of '* hematoidine." In this 
endeavour the author was completely disappointed, as during the 
examination of more than 1^00 different specimens of healthy or morbid 
tissues <' hematoidine " was never once met with. The author does not, 
therefore, assume that hematoidine, as originally described by Yirchow, 
does not exist. He believes, however, that several matters have 
erroneously been termed hematoidine, which were either cholopha^ine 
or luteine. Neither of these last two bodies have any apparent rela- 
tion or similarity to hematoidine, or to any of the numerous derivates 
of the colouring matter of the blood which have been described in the 
Tenth Report of the Medical Officer. Luteine in particular offered 
properties so peculiar, that it was specially investigated, and there was 
fouud such a wide distribution of it, or of bodies very closely resembling 
it, that the subject was followed out as far as time and opportunity 
permitted. The whole of the new substances met with were, according 
to their spectra, and with regard to their origin and occurrence, 
divided into 10 classes. Of these only one class, namely, yellow 
substances with continued absorptions, have hitherto (as far as 
the author's acquaintance with literature reaches) been known to 
science ; the spectra (and most of the bodies to which they belong) 



* An abstract of these researches was commnnisated to the Royal Society by the 
Medical Officer, and was published on p. 253 et seq. of No. 108, vol. 17, of the 
Proceedings of that Society. An abstract also appeared in the CentralbUtt fur die 
Medizinischen Wissenschaften, January 1869. 
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of the oihcr nine dassGS are here described for the firet time. TIie«e 
rosearchcs uliow that Bpeciflc ftbgorption-pheuomenii are not, as has, 
hitherto been bcUevcd, confijied to the roA, yellow, and green part of the 
spectrum, but occur, if not in the some variety, yet with the same or 
perhaps greater frequency in the blue, indigo, aud violet part of the 
spectra, particularly of substances which present to the naked eye • 
yellow or orange colour. 

The asinitil scries of these snbi^tanccs claims particular consideration, 
on account of the impoitant pliyi-iological and pnthologiciil question:' 
vhich they concern ; questions, for iusiance, aa to the homologies of 
parts of the ovum, and as to the chemistry of the blood scrum, and as to 
intestinal digestion, and as to the pathology of ovarian tumors, and 
generally ns to cell-growth and secretion. 

The spectroBcopical obsenations were made with the methods and 
instruments which are described and figured by the author in previous 
reports, and which, for rcadincsa and precision, he can strongly reoom- 
mend to the attention of spectroBCopical inquirers. To the author, at 
least, tho spectroscope has become one of the most indispensable aids 
of inquiry in the laboratory. The diagnosag which it is capable of 
establiahing between bodies of similar colours, or between bodies which 
by chemical reaction assume or yield similar colours, are striking and 
certain, and cannot be furnished so readily by any other mmle of 
inquiry. 



On Oeano-luteine, the eharaeterittic Vellow ItigredietU of the Corpora 
Lutea of MammaU. 
The ovaries of cows and heifers were dissected, and corpora lutea 
from the size of a large filbert to that of a lentil removed. Tb« 
large corjKjni had all what may be called a cap or a projection protruding 
over the round surface of the ovary. The larger they were the lighter 
was their colour. The large ones were yellow to orange, the small onci 
hecatno red like cinnabar. Somecame easily out of the tissue of the ovary, 
being attached only loosely by connective tissue ; scraping rather thin 
cutting was required to isolate them. Some contiuned a cavity filled 
v.ith a clear ytdlow fluid. In one instance I removed this fluid with a 
pipette, and found it to measure about 3 cubic 
centimetres. A few minutes after its removal 
fi-om tho cavity it became firmly coagulated. 
The corpus was of e<iual thickness all round, 
the inner surface pale, white, and Bmo<ith, wiili 
many threads extended from wall to wall. Tl.ere 
was no aperture in the corpus, which therefoiv 
repi-csented a complete eyat. Other corpoi-n 
came out of the ovaries with no less ease ; but 
y were smaller and more solid to the touch, and contained a smiU 
ity of the size of a pea, filled with yellowish coa<pilating fluid. Tho 
^renter number of corpora, however, contaioeJ 
no cavity, but wore quite solid, and ia the place 
where a cavity raigiit liave been, and in mr 
opinion was at an earlier stage of their growth, 
they showed stripes and streaks of white fibrou.< 
tissue. These corpora rarely had any protu- 
berance. Smaller corjxira were of darker colour. 
Snail corpcn. and adhered very firmly to the tissue of tho ovary, drawing its &ur- 



Corporafrom 



Cavity of 
corpus fltli.<d 
witli fihrinou 
flnid. 



Solid corpora. 
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kce JDwoitls oSier t)ie fiii<liion of an umbilicus. Tho smiillest corpora 
_ were dark red, and fi-eqnently quitG burled Id the 

Bubfifnucc of the ovfiry. The corpora, particularly 
the lai^e ones, were surrounded hj many blood- 
vessels, but in none of them was there ever seen 
I effuaed Uood, or coagulated blood, even to the 
BDudlest extent, or nny residue or nppeai-aDce 
which could have led to the belief that there had 
at one time an effusion into its cavity, or near to 
its pcriphciy. S'o crystals of any kinil, particularly no so-called 
hcmatoidiiio crysliJ?, were ever met with, Microecoptcally the corpora 
luten, white ft'esh and large, consisted of many 
lai^re bodies, so-called ceUs, with a nucleus each, 
and a great quantity of feebly-co loured granular 
\ Hiatter in the material surrounding tlic nucleus. 
This granular matter became darker ns the colls 
IP'cw older, and shisnk, until at Inst in very dark- 
i-ed corpoia the granular bodies were dark, strongly 
defined, and impenetrable to light, as if tJl 
matter except the coloured ingredient had been cztiw:tod from the body 
or coll, and the outer membrane, if any such was there, had been con- 
tracted around tho pigment. 

A number of the corpora were pounded and put into a steam-oven in 
a dish. They drew a considerable amount of juice, which whs turbid 
and reddish, and was poured off. It gave a precipitate with nittic aoid, 
which pink at first became greenish yellow. It gave a precipitate, then 
asolution with sulphuric acid, which became reddish brown on standing. 
With sulphuric acid and sugar it became beautifully purple, like the fat 
from blood corpuscles or cod liver oi],_ or ccrcbric acid. Its spectrum 
showed a band in green : 

76 to 113 = 37, int. 10, cut off at 155. 
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Diagram of Purple Test of Juice oj Corpora. 

More diluted with sjlphuric acid the spectrum is : baiid 80 to 
106 = 26, int. 4, cut off at 160. Blue splendid. Both observiitious 
made with Drummond's light, tttcn this purple solution was |)Oured 
into alcohol it either lost its colour when little in quantity, or when a Bispnows from 
larger amount was taken gave to the alcohol a smoky Jiue. The peculiar a*'?"- 
spectrum distinguishes this reaction fi-om that of bile acid» and cerebrie 
acid. Hydi-ochloric acid gave no reaction in the watery juice, even on 
heating. ITie juice itself seemed colourless, as on filtration, which wns 
very difficult, only a few drops of nearly colourless fluid passed. The 
colour of the turbid juice is therefore pi-obably due to suspended 
particles, but the reaction seems to be due to both particles and finid. 

The solid part of tho corpora, when diy, waa powdered and extracted Extraction of 
with boiling alcohol of 85 per cent, by volume. A deep yellow solution f'fl^'"^" 
WM obtained, which was filtered on the steam-funnel, and imntediately Jjooh" 
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became turbid. Subsequent extmcta being added, the solutioo nltimatfilT 
remained clear. The yellow solution before the apectroecopo passed red, 
yellow, and green, until 85, TOhcix) specti-um was decidedly cut off. 
Diluted with one-tbird of its Tolume of the same alcohol it exhibited two 
bands, one in blue and one in indigo. 

Obs. (a.) (1.) no to 123 = 13 Int. 2. 
(2.) 134 „ 152 = 18 „ 1. 
Obs. (*.) (1.) 107 „ 120= 13 
(2.) 128 „ 149 = 21 

Possible third feeble band in violet, at about 170. End at 195. 

After repeated clarification of the solution, and with the aid of 



Drummond'fl light, the following final obaerration t 

Obs. (c.) (1.) 106 to 122 

(2.) 130 „ 150 

(3.) 165 „ 179 

End at 198. 
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Diagram of Spectrum of Alcohol Extract of Corpora Lutea of Cow. 

Turbidity by The addition of a little water or of any watery reagent to the saturated 

vater. alcohol solution caused a tui'bidily which did not dissolve on beating. 

The potaah mixture aloue became clear and formed a yellow deposit. 
Platinum tetrachloride, gold terchloiide, and mercury pei-chloridc pro- 
duced no reaction, even on boiling. Kcntral mercury nitrate caused a 
Bmotioat iriih copious yellow precipitate, which on beating immediately, slower on 
standing, became snowy white. Mci'cury acetate produced a copious 
canary-yeUow precipitate, which on boiling contracted, and left the 
fluid Golourleea. 

Copper acetate produced a copious green precipitate, which became 
thicker on boiling, but the iluid romnined turbid for dnys. The ncctatee 
of zinc and lead apparently produceii no reaction at first, eren on lK>iIing, 
bnt on Btanding some days thomislure deposited all yellow matter as 
an oil at the bottom of tlic nlcoholic solution, A solution of iodine 
in ammonium iodide produced no reaction. 

Chloroform extracted tlie yellow matter both from the fresh we( 
corpora and from the di-y powder. The solution left tho spectrum tree 
to 85, when the blue was cut off. On continued dilution blue appeared, 
but there remained an absorption band, 93 to 110 ^ 17, int. 2 eeeii 
witli gas-light. Drummond's light gave same measurement. On verv 
cautious dilution a second absorption baud, 119 to 136 = 17, int. 2, 
R. |3, could be observed ; spectrum cut off at 175. Other readin" of 
medium concentrated solution: — 
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(1.) 90 to 100 = 20. 
(2.) 116 „ 137 = 
Cut off at 189. 
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As compared to the epectnun of the alcoholic BolutioD, the bfmds of the 
chloroform solution were moved from 12 to 16 points of the scale 
towards the red end, and the third band was not certainly visible. 

The ether solution, on the other hand, of which spectrum is here 
subjoined, resembles the alcohol solution, its second and third bands 
being moved a little more towards the violet end. 



D 
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The chloroform solution evaporated before the bellows lef 

residue, which was white at first, ultimateljr yellow. This residue Intehie wjA 
with a drop of nitric acid became blue for a moment, then colourless, ""j*^ "^.-m 
The chloroform solution with nitric acid became colourless at once ■'"phnno add 
without any blue appearing. The very peculiar odour of luteine which 
appeared most strongly during the evapor&tion of the chloroform, 
reminded me much of the odour of cancer juice. The yellow residue Odour like 
did not dissolve easily in cold alcohol, but required heating. By con- oucerjnice. 
centraled sulphuric acid it was coloured of a dirty green, which at the 
margin in the thinnest layers appeared blue. When n little sugar was 
added to the solution no purple appeared, from which it became pro* 
bahle that the reaction of the juice above described belongs to a matter 
not being luteine. 

When the alcohol solution ia left to spontaneous evaporation, a semi- Ciyittli of 
fluid fat-likc matter remains, in which on standing crystals are ItU^e* 
deposited, while the fat loses nearly all its colour. The crystAls are 
orange red in transmitted light. They can but imperfectly bo isolated 
fi-om the aemi-fluid fat in the following manner : — The mixture is 
repeatedly shaken with absolute alcohol, in which the fat dissolves to a 
great extent, while the crystals are almost insoluble in it. Wliat 
remains after decantation of the alcohol is repeatedly shaken with 
small portions of ether. The rest of the fatty matter fow dissolves, 
and the crystals remain free, although deadened ;^ appearance and 
corroded by the ether, which dissolves a portion of their substance. 
The crystala are washed on a filter with a Uttle ether, pressed between 
paper, and dried. 

The crystals are soluble in chloroform with a yellow, in a concentrated Soactions irf . 
state fiery oi'ange, colour ; in absolute other with a yellow colour, less the erjixali. 
easily than in chloroform ; in sulphide of carbon with a fiery red colour, 
which by dilution becomea orange yellow. Glacial acetic acid dis- 
solves the crystals on heating only. Dilute acetic acid, dilute mineral 
acids, ammonia, caustic soda, do not dissolve the crystals. Nitric acid 
poured over the crystals [rodnces a blue colour, which immediately 



ArFEiroix. passes into yellow. Wtien dilute or concentrated nitric aei<l is added 

— — to the eolution of the crystals in scetic aeid, the blue colour is also 

^ *■. produced, but disappears immediately. Neither the chloroform nor the 

rj—T^'^ ether or alcohol solution give any blue colour with nitric acid ; the 

ofDiuaae solutions are simply discoloured. 
bgDr. ' 

Ovo-luteine, the characteriitic VellotD Ingredient of the I'e/A* of 
Ifen^ Eggt. 



TellcB of hens' e^s were shaken with chloroform. 
ycUow eolation settled, on which white vitelline floated, 
asenmed to be saturated, had spectrum of three bands 
and violet. 

1. 99 to 117 = 18 ; int. 2. R. «. 

2. 125 „ 145 = 20 i „ 2. „ $. 

3. 155 „ 174 = 19 ! „ I. „ y. 

End at 190. 



On standing, a 
The solution, 
n blue, indigo, 



Diluted with i 



>ne-third volume of chloroform the solution showed 

1. 108 to 117 = 14; int. 3. 

2. 126 „ 144 = 18 ; „ 2. 

3. 159 „ 173 very feeble. 

End at 196. 

Again observed aftei- standing 24 honr^— 

1. 103 to 117. 

2. 126 „ 144. 

3. 158 „ 172. 
End at 200. 

Tikis solution shows the bands very wcU, and better than any of thi! 
following solutions in ether or alcohol. It is necessary (o obtain the 
solution very brilliant by letting it stand, and filtering and decanting it 
i-opeatedly from depwiite of aqueous matter. 




Diagram of Spectrum cf Luteinefrom Yelk of Egg in Chlorofon 



The ether tolution of the extract fi-om yelk has a splendid yellow 
colour. Id its saturated state one centimetre thickness cats off the 
spectnua at 100 nearly. Much diluted there appears spectram of 

1. 108 to 125 = 17; int.2. R. «. 

2. 134 „ 155 = 21; „ 2. „ ft 

3. 168 „ 184 = 18i „ 1. „ y. 
End at 196. 



Mora diluted the epeclii 



BBSured— 



1. 110 to 129. 

2. 135 „ 155. 

3. 166 „ 184. 
End at 205. 
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Diagram^/ Spectrum of Luteine front Yelk of Eggg in Ether. 

Yelk yiBB boiled with aleohol of 85 per cent;., and the filtrate separated Alcohol 
on hot fnnnel. Ou cooling the solution immediately became turbid. '"^**' "^ 
In this turbid state it allowed the red and green of the Bpecti'um to pos^, ^ 
although it waa cloud; ; complete darkness began at 112. On being 
heated it cleared up, and now allowed bands to be observed— 

1. Ill to 128 = 17. 

2. 135 „ 155 = 19. 

It remained questionable whether or not there was a third band in violet, 
but traces of it were only perceptible while the fluid was very hot. 

On standing the ^coholic solution deposited a fatty matter, and 
became quite clear. It showed three bands — 

1. 108 to 124. 

2. 134 „ 152. 

3. 167 „ 183. 
End at 200. 
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DiagrOM of ^etrum of Luteine from Yelk of Egg in Aleohol heated. 



When this clear alcoholic solution was heated the intensit}' of the BuibloM 
bands was diminished to leas than one-half, the third band becoming 'i|it™j^7 in 
quite imperceptible. On cooling the absorption bonds gradually re- '^""'^ 
assumed their former intensity. 
AaBCD Eb P Q BU' 
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Diagram of S^ctrum oj Egg Luteint in Aleohol after cooling. 



190 



•Afpsvdix. 

No. 6. 

On Chemical 

Identification 

qflHsease, 

bjfDr. 
Tliudkhum^ 

^ntrousacid 
absorbs more 
while hot 

Compsrison of 
speotoL 



Displacements 
oflmnds. 



This phenomenon is the revei'se of the one I observed upon Te^etable 
matters, which became darker in their bands by heating. The red 
vapours of nitrous acid also show a greater absorption bj heating, 
the absorption lines augmenting greatly in number with the rise of 
temperature. 

The bauds of the heated luteine solution measured-— 



1. 110 to 126. 

2. 137 „ 154. 

3. 168 yy indistinct 



.} 



md appeared between gorgeous col 
bands of blue, indigo, and violet. 

End at 196. 



The spectrum of the alcoholic solution of luteine from yelk La there- 
fore identical with that of the ether solution of the same substance. 
The spectrum of the chloroform solution differs, however, in this, that 
its three bands are displaced by about 10 points towards tlie red end of 
the specti'um, although they retain almost exactly their position relatively 
to each other. SimUar displacements of bands produced by difierent 
solvents upon the specti-a of the same bodies are not unfrec^uently 
observed. 



Comparison of 
From Ovaries of Cows, 

Alcohol extract, 

1. 106 to 122 = 16 int. 2. R. «. 

2. 130 „ 150 = 20 „ 2. „ Q. 

3. 165 „ 179 = 14 „ 1. ,, y. 

End at 198. 

Chloroform extract. 

L 90 to 110 = 20 int. 2. R. «. 

2. 116 „ 137 = 21 „ 2. „ |3. 

3. Observed, but margins not 

defined. 

Cut off at 189. 

Ether extract, 

1. 110 to 125=15; int. 2. R. a- 

2. 135 „ 155=20; „ 2; „ jS. 

3. 168 „ 184=18; „ 1; „ y. 



Spectra of Luteine^ 

From Hens* Eggs Yelks, 

Alcohol extract. 

1. 108 to 124 = 16 int, 2. R. a, 

2. 134 „ 152 = 18 „ 2. „ /3. 



3. 167 „ 183 = 16 „ 
End at 200. 



2. 

1. 
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Chloroform extract, 

1. 103 to 117 = 14 int. 2. R. a. 

2. 126 „ 144 = 18 „ 2. 

3. 158 „ 172 = 14 „ 

End at 200. 
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Ether extract. 
1. 108 to 125 = 17 int. 2. R. a. 



2. 134 „ 155 = 21 

3. 168.,, 184 = 18 






2. 

1. 






S. 



End at 196. 



There is no doubt that if all spectra could be measured at one and 
the same time, and with one and the same intensity of ligbt^ the coin- 
cidence of the data would yet be greater than it is. u pon n comparison 
of all the data, and taking into consideration the chemical reactions 
above described, we are justified in assuming tliat : — 1. The spectra of 
the various extracts from the corpora lutea are identical with those of 
the several extracts from hens* eggs. 2. A fortiori the body producing 
the spectra in the c^xtracts fi*om the corpora is chemically identical with 
that producing the spectra in the extracts from yelks. 3. This boily is 
a yellow crystnllizable substance which has not hitherto been defined, to 
which I attribute the name of luteine. 

This body has, however, repeatedly engaged the attention of inquirers. 
Thus Holm, under the guidance of Studeler, isolated it, and described 
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(Erdmann's Journal, voL 100, p. 142) most of its properties, exceptlDg Anmnax. 
the spectroscopical ones, but beUeved it to be hematoidine. But luieine *— " 
differs entirely from hematoidine. Luteineis the specific physiological ^.q|J^ 
product of a certain normal cell-formation which builds up the corpora Jdmityieaidm 
lutea, Hematoidine is an abnormal product of pathological processes, or ofXHuoMe^ 
at all events an accidental formation derived from effused blood out of the H P""* 
circle of vital action. Luteine is deposited in granules within cells, a ■ T hiiichM m^ 
product of their chemical life ; hematoidine is deposited in crystals and -o^fyl^IL to 
irregular masses in the midst of effused and decomposing blood. The idea literature, 
that the yellow or red matter of the corpora lutea was hematoidine origi- Dfagnods ihx 
nated from the circumstance that corpora lutea sometimes, in a few animals hflmstoidhiii 
such as sows, and sometimes in women who have died of disease, contain 
extravasated blood in their centre, and in this a few crystals of hema- 
toidine. Tins blood is a pathological formation, or if not, at all events 
an abnormal one. For in the hundreds of ovaries from cows, sheep, or 
other animals which I have dissected, I have only twice found any effused 
blood in the corpora lutea, and only once in any other part of the ovaries 
than the arteries and veins. Bischoff* (Entwicklungsgeschichte der 
Saugethiere, p. 32, et seq.) gives a description of the corpora lutea to 
which I assent in all its features. He says nothing of the bloodclot 
which has latterly been so often alluded to in relation to hematoidine, 
and which has actually been figured by Henle (Anatomic des Menschen, 
VoL II. p. 478, fig. 372, ref. 5) as situated in the cavity or in the 
midst of the corpus luteum, already approaching its natural greatest 
size. However often such abnormal products may have been observed 
by others, the hematoidine crystals contained in the interior of these 
little ovarian apoplectic effusions are things which are quite different 
from the granular luteine contained in the cells of the corpora 
lutea, even of those corpora lutea which may contain such a sangui- 
neous effusion, though they may be lying side by side. Still less 
probability has now the view originally propounded by Paterson (Edinb. 
Med. and Surg. J., VoL 53, No. 142, 1840, p. 1, and No. 45, p. 890), 
that the corpus luteum was the product of the transformation of an 
effusion of blood between the two layers of the Graafian follicle. The 
corpus luteum is a new growth from the membrana granulosa of the 
follicle, in the formation of which extravasated blood has no share, and 
the development of which it could only impede. Stadeler (Erdmann^s 
Joum., Vol. 100, p. 148) investigated the nature of the yellow matter 
in the yelks of eggs, probably in connexion with the studies of Holm. 
Ho did not obtain a crystallized body, and came to the conclusion that 
the yellow matter was either hematoidine (such as Holm had defined it), 
or some very nearly related body. The spectral phenomena of the 
extracts from yelk did not engage his attention. 

Luteine has no chemical or physical relation to hematoidine, or any 
other derivate of hematocrystalline. The latter when treated with 
sulphuric acid all yield cruentine, with a variety of modifications, and 
peculiai* absorption spectra, several of which I described in the last Report. 
Luteine becomes blue, then green, with sulphuric acid, and then shows 
no spectrum at all like anything obtained from blood. Luteine has its 
absorption bands in blue, indigo, and violet, while all doi-ivntes of hema- 
tocrystalline have their absorption bands in red, yellow, and green, 
hematine alone just leading with its last band into blue. The hematine 
nucleus of hematocrystalline is very difficult to destroy by chemical 
agents, and even strong reagents produce changes so to say only upon its 
surface. Luteine is easily and permanently altered by the same agents. 
Nitric acid transforms all relations or derivat^s of hematocrystalline 
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with difficulty iuto intense yellow substances ; but luteiue is by uitrio 
acid and some nitrates immediately transformed into a colourless or 
white product The crj'stals of luteine have no similarity either in 
shape, size, or appearance, to those of hematoidine ; their facile solu- 
bility in ether, chloroform, and alcohol, distinguishes them entirely from 
hematoidine, which is quite insoluble in these agents. When Valentiner 
(Giinsburg's Zeitschrift N. F. 1,46, 1859) stated that he had exti-acted 
"hematoidine*' from gallstones by means of chloroform, he mistook 
cholophflDine or bilirubine for hematoidine. Cholophaeiue diners as 
much from hematoidine on the one as from luteine on the other hand. 
The mistake of Valentiner was repeated more formally by Robin and 
Biche (Compt. Rend, de Seances de TAcad. de Sc. Tome 41, Seance du 
Ier Octob. 1855), who obtained a quantity of cholophseiue from a cyt^t 
in the liver, and by the aid of three elementary analyses, which clearly 
show that they refcired to cholophaeine, came to the conclusion that 
they had to deal with hematosine (the body which we usuaUj term 
hematine) which had lost its amorphous character, and its iron, taken 
up an atom of water, and become crystallized hematoidiuo. It is only 
necessary to compare the reaction of Robin and Riche's hematoidine 
crystals with the reaction of cholophasine which I have descril>ed, in 
order to be quite sure that tliey had cholophseiue before them. On the 
other hand, none of the physical or chemical signs of their crystals are 
identical with those which Virchow has given as being chai'acteristic of 
hematoidine. 

What ultimately remains of hematoidine, when the various bodies 
which have been ranged under its name are eliminated, is not diiiicalt 
to telL Hematoidine is probably decomposed heniatocrystiilline. It^ 
ciystals are most likely pseudomorphoses of the original forms of hein:i- 
tocrystalline, consisting of the albuminous body intimately mixed with 
the hematine which before decomposition constituted the soluble and 
crystallizablo hematocrystalline. The amorphous hematoidine on the 
other hand is so little defined, that we cannot at present receive it as a 
chai'acterized chemical object. 

I therefore add to the conclusions above given yet the following : 

4, Luteiue differs entirely from hematoidine on the one and from 
cholophseiue on the other hand, and must not, and after this exposition 
cannot, any longer be confounded with either of them. 5. The bodies 
described by Holm and Stadeler under the name of hematoidine are not 
hematoidine but luteine. 6. The bodies described by Valentiner and 
by Robin, Riche, and Mercier under the name of hematoidine arc not 
hematoidine but cholophfleino or bilirubine. 7, Hematoidine is a use- 
ful expression for certain microscopical crysVds and bodies occniTin<» 
in efiused blood, the substance of which has not as yet .been chemically 
isolated or defined. 

The discovery of luteine in the ovaries, and of its identity wi th the 
yellow matter of the yelks, may suggest some revision of the doctrine 
of the homologies between the vaiious parts of the ova of mammals and 
the eggs of birds, and assist in elucidating the very obscure physiology 
of the corpora lutea. For, though it is easy to tell the mechanical 
purpose of these giowths, it is difficult to explain the object of their 
peculiar chemical ingredients. 

c. 

Butf/rO'luteiney the yellow ingredient of Butter. 

It had never to my knowledge been asked in scientific inquiries, to 
which particular circumstance butter owed its yellow colour. Butter 
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psrticularlj during winter, might assame & perfectly wtiite coloor, and Aitxmsix. 

then the prejudice of the producers or coasumers termed it "poor." 

The vendors to avoid the effect of this error had recourse to artificial 

colouring ingredients. We shall Bee in the sequel how closetj the dyeing 

agents used for this purpose, namely, the juice of carrots, and of the 

Orleans berry or annatto, resemble, in their optical phenomena at all 

events, the natural butyro-lutcine of good healthy butter. 

In AugTiat last I obtained a smdl quantity of the butter which is ..TI^ 
regularly supplied to St. Thomas's Hospital from a farm in the neigh- '^J*" tntur. 
bourbood of London. It had a fine "rich" yellow colour, a pure fresh ^'^ '^'!''?1^^ 
taste, and had been mixed with salt and formed into pats. On being Ho^talbatlw. 
fused in hot water it remained opaque, from the salt, water, and eaaeine ; 
it was therefore mixed with an equal volume of chloroform, and the 
solution filtered fi'om the deposit. This solution yielded spectrum — 

1. Band in blue, 90 to 108, Int. 2. R. a. 

2. „ indigo, 116 „ 137, „ 1, „ ?. 

3. Third feeble band. 

Ends at 189. 




Intensity Diagram of Spectrum of Butter in Chloroform. 
Another quantity of butter was now fused in a glass vessel, heated 
until all the water had boiled away, and the salt and caseine had been 
deposited, and filtered through paper on a healed funnel. In a test tube 
it showed a fine golden colour, and before the spectroscope it exhibited 
both the a and ^ bands of luteine, but moved by about 20 points more 
towards the violet end. 

1. 110 to 123. 

2. 134 to 153. 

3. IS9 to 173, very feeble. 
End at 196. 




Diagram of Spectrum of Butter clarified nnd fused. 



As the butter cooled the bands became more iDtcnsc ; the higher it 
was heated the less waa the absorption exhibited by the bunds. The 
third band was not visible while the butter was very hot, but became 
clearly visible a moment before it congealed. 



Cytto-luteine m the fluid contents of an Ovarian Cj/sl. 
The tumor came from a cow ; the entire ovary was one lai^e cyst h^^^m 
measuring three inches in drcumferenM and two inches in length. It oTHi«B<Tit. 
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AiTXirDix. s Bimilar blue matter in the blood of hyBteric pcri^ons. He claims for 

himself the merit of having ehown this matter to be a normal oonsti- 

nJf^ **". . tuent of blood. F. Simon and other subsequent investigators could not 
Idtntlfication ^^ ^^ ^'"^ matter ngain, and of the yellow they could not form a 
o/DiuaMe, pure preparation or a clear idea. The production of a blue colour from 
'" "~ blood by meaos of ozonised ether has invested this question with a new 
intereat. To this we may add the question after the origin of the 
yellow matter in cholera urine, which with nitric acid yields a rrd 
and blue product, choleruc urorubine, and choleraic urocyanine, and the 
entire question of yellow, blue, and red matters observed in urine by a 
Bumber of chemiets. Seeing that luteine from eggs and ovaries tUdo 
yields a blue colour by nitric acid, surmises arc natuitliy aroused and 
tested experimentally, 

I caused a qnanti^ of sheep's blood to be collected in a glass vessel 
n the slaughter-house, and to be placed in a secure corner. AAer 
24 hours standing I carefully decanted the serum; this was now 
allowed to stand twice 24 hours in high cylindrical glass vesBelB, and the 
supcroalaDt dear serum was drawn o^ from the deposit of blood 
corpuscles by means of a syphon. It was then filtered repeatedly 
through many folds of finest filtering paper, but by no means it contd 
be made bright or translucent, it always rctuned a certain degree of 
opacity like ground glass. It was ycUow, somewhat reminding of red. 
In layers of from | to j inch it showed the blood spectrum before the 
spectroscope, uid with the most powerful Drummond's light which I 
could produce it exhibited ^e band a of luteine. 

105 to 117=12 ; Int. 2 ; B. a. Blue interval to 125. 
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Diagram of Serolutemti {Blood-bandt omitted.} 
(See also Plate V., fig. 10.) 

I suspected at times the e^iislencc of a second bond, at others all 
seemed to fuse inlo continued darkness. If the serum is diluted so 
that the absorption due to hem atocry stall inc is removed sutGciently so as 
not to interfere, the luteine bands become imperceptible. I have 
fiuntly intlicatf'd a second band on the plate, but I am not absolntely 
certain about it. I believe, from repeated experiments, that serum 
cannot by any means bo perfectly freed from blood corpuscles. I have 
never seen serum without the blood>bands in the spectroscope, and it is 
not impossible that a great part of its yellow colour is due to these 
corpuscles. Although the above spectrum has been indubitably- seen 
and scrutinized by me during an entire afternoon, I have failed in other 
specimens of serum to find it, and therefore it is possible that it may be 
1 accidental ingredient. I have not yet succeeded in extracting it 



from serum, and believe that f 



icceeded i 

luteine were proved to" be 



certainly and always preaent, the extraction would be oxcecdingly 
difficult. For I did not succeed, by a simple process of extraction 



with alcohol, in obtaining any luteine &om Benim of an ovarian cyst, in AffSNoix. 

which thia substance was unquestionably present in large quantity ; so 

strongly does it adhere to precipitated albumen. r)« f?.' *'■ 
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Inteslino- luteine from the Yellow Evacuations of sucking Infants. 

Theec fraces when healthy aro of a golden ydtow colour, semifluid Intettiito-liitdi 
COneiHtency, and a slight odour of worm sour milk. It is dilficiUt to fr""" «™ctm- 
oblain them without admixture, but their constituents cannot be mis- *'<"^°' 
taken. Mixed with alcohol in excess a great amount of a body having [q^^ 
most of the properties of coscine falls down in flakes, while other 
matters dissolve, amongst them nearly the whole of the yellow coloured 
ingredient. The dilute solution exhibits an absorption band in blue, 
103 tolls, which when thelayer of fluid is made thicker gains in width, 
and becomes 

101 to 118=17; Int. 4; B. a. 




laleiisily Diagram of Inteslino-luteine. 

Laet reading 102 to 118. Only one band could be seen distinctly; a 
second band was suspected at 126 to 142, but from 130 every part to 
violet was already very dark. Chloroform and ether solution must be 
exEunined with a view to deteimino the question whether or not there is 
more than one band. 

The alcoholic solution on standing became a little more red, but in thin 
layers was still yellow. It deposited a quantity of white cholcsterinc in 
crystals. A(t«r standing in a stoppered bottle for a period of six weeks 
it still showed the same spectral phenomena as at fii-st. 

I compared some^ chloroform extract of dried adult human fieces Comparison t 
which had been kept during several years, and had been repeatedly adult hnman 
filtered from a precipitate which formed at iiitcrvnls. Tlie extract was «<!'«>o'* 
yellow, showed no absorption band anywhere, and passed light to 
167. 

Physiological coniideTatioHs. — It has hitherto been generally accepted Phydologie^ 
as a matter requiring no proof that the fieces of infants and adults owed coandentioni 
tlieir colour to an admixture of colouiing matter of bile. Of course in 
the case of an omnivorous adult the accidental ingredients were also 
taken into account, but in infimtstho colour was to be derived from pure 
cholophteiuc. The above observation shows this suimise to be quite 
unfounded. Cliolopliminatcs which arc soluble in alcohol possess no ab- 
sorption bands ; the yellow extract of the evacuation of infants docs not 
yield the reaction of cholophicino or bilirubiue, and consequently, in 
the case of infants at the breast, chclophxiiic is not excreted. But 
another circumstance aided tliis erroneous belief, and this leads us to 
some pathological considerations. When infants fed upon milk become Putholo^cal 
disuxanged, their evacuations soon become green, and this phenomenon eoaBideratioB 
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Purrie or Indian yeDow is a pigment of uncertain origin, probably the 
juice of a jJant which is evaporated with magnesia. It contain 
euxanihic acid ^, Hia Oii- The aolutioa of thie acid ia feebly coloured, 
ond has no particular boiidB, Its dyeing qualities appear best io com- 
bination with buses, particularly magnesia. The pigment which X obtained 
in the colour shops had been treated In this country, and was in thia 
cakcE, not the roundish lumps of commerce. 

The alcohoUc extracts of the following yellow Jhteert also yielded 
spectra with continuous absorption of the blue end, without any bonds. 

CareoptiM laneeolala. — Solution reddish-yellow, saturated. Cut off 
at 72 ; gradually to 100, where dark ; diluted one- half recedes to 128 ; 
diluted two-thirde to 140, Diluted to pale yellow the entire spectrum 
passes. No bands at any time. 

Helioehrysum bracteatum. — Orange yellow solution. Cut off gra- 
dually at 102. Diluted + 1 i-ecedes to 124 ; 4-2 recedes to 135 ; 
-H 4 to 162; -f- 8 to 195. No bands at any time. 

Viola lutea. — Light green isli yellow solution. Cut off at 129. Di- 
luted + 1 recedes to 145 ; -|- 2 to 165 ; + 3 no further recca«on takes 
place, and no band is developed. The solution is now only paleat 
greenish yollow. 

Acacia decurretu. — Light greenish yellow solution. Cut off at 134. 
Diluted + I recedes to 148 ; -(- 2 to 155 ; + 5 to 163. The solution 
is now only palest yellow, -t- 10 to 170. Hardly coloured now; the 
matter which cuts off is perhaps colourless. 

Helianlkus macrophylla. — Solution pale yellow. Passes entire 
spectrum to 177, eren in feeble light. No bands. Observation not 
conclusive ; more concentrated solution to be examined. 

Berberit Darwinii. — Passes entire spectrum to 189. Questionable 
whether bands ; more concentrated solution required, for which there 
was not enough matorioL 

Gnaphalivm J'atidum. — Cut off at 144. Diluted + 1 recedes to 
160 J + 2 to 165. No bands detached. Restof spectrum vmybiilliant. 



yellow Substances showing Spectra with a single Absorption Band, 
felloui wood, or fustic, is the wood of a kind of mulbeiTy tree, morus 
tinctoria. It contains morilannic acid, 4^, H,, O,^ which is the carrier 
of the tinctorial power, either free or in combination with calcium. To 
test its spectrum I made a decoction of powdered yellow wood, and 
evaporated the wateiy solution after filtration on the steam bath. After 
24 hours standing an orange coloured precipitate, a mixture of the acid 
and its calcium salt, hod deposited. Both the mother liquor and the solu- 
tion of the isolated deposit presented the same spectral phenomena. The 
concentrated solution cut off the blue and violet and a portion of the 
green part of the spectrum. 




Diagram of Spectrum of Velloui Substances in general. 
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This absorption, conunon to aU yellow coloured substances, I luiTe 
also represented in fig. 1, plate I. But on dilution the absorption 
receded to 130, leaving a detached very pale band. 
100 to 115=15; Int. 2; B. a. 
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Diagram of Spectrum of Mortiannic Acid, 
See also Plate I., fig. 2. 

I was not able to determine with certainty whether there was not a 
second band, as the solutions were always somewhat turbid, and the 
limits of thia research did not permit me to follow the subject further. 
As, however, there are two analogous bodies, the one lactoluteino, already 
described, and the other the yellow colouring matter of the flower of 
the calceolaria, which possesa but ouc absolution bond in blue, and on 
further dilution do not exhibit any other detached absorption, I take 
conJidenco from these analogies to believe that moritannic acid also 
posBesBes but one absorption band. 

Calceolaria, — The yellow variety of this esteemed flower yielded a CslceoUiia. 
cold alcoholic extract of a splendid orange colour, which euibited a 
single absorption band in blue. 

1.103 to 118=15; Int. 3; B. a. 



Sharply cut off at 125. 




Diagram of LtUeine of Calceolaria. 

See also Plate I., flg. 3. 

On further dilution violet to 145 appeared, the band a disappeared, 
and no new detached band waa visible anywhere. 



Two-battded Luleine Spectra. 

Yellow Vegetable Matter* which show Spectra very muck resembling 
that of Animal Luteine, but having probably Two Bands only. 
!. Croctu or iaffron, the stigmata and parts of the styles of a Crocus oi 
liliaceous plant, contains crocine, €u H^ (\, ( ?) It occurs also in the •"*<>''■ 
fimit of Gardenia grandiflora. Concentrated sulphuric acii} tramfomu 
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Anxnos. erocine into an indigo Ua^ Iftter into a violet nibfltance. Boiled nilb 
dilute Rcids it is qiUt np into crocelJne ond sugar. 

IdetUifieatioii ^— — y .> '~— ^y — ' V - ^ * 

efputate, Crocine. Crocetine. Sugar. 
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Crocetine retains the principal dyeing properties of crocine, and ib 
reaction With concentrated sulphnric acid, 
A hot <a cold alcoholic solution ehowe two bands in blue and indigo. 

1. 114 to 135=21. Int. 4. B. a. 

2. 145 „ 165=20. „ 4. „ ^. 
End at 184. 
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Diagram of Spectrum of Crocine. 
Sec also Plate I., fig. 5. 

In tb!;. apectnua the band j9 is placed more towards the noiet and 
Uian in :.:\f other yellow EDlution I have jet examined. It just overlies 
the group of linee tcnned Gr ; onlj in VerbaBCum phlomoides, plate IIL 
fig, 2, does the second band just touch G. 

2, Heliantkut atmuut, Sunfiower.^-A small flower of this kind, from 
St. Thomaa's Hospital gardeus, gave a yellow bat torbid water extract. 
The alcohol extract, however, was clear, and of a splendid jelloir 
colour. It showed spectrum — 

1, in blue, 109 to 125=16. Int. 5 R, a. 

2, in indigo, 136 to 157=21. „ 4 „ ^9. 
Cut ofi at 172. 




Diagram of Spectrum of Helianlhus, yellot 



See also Plate I., fig. 6. 

Much diluted, and with bright oxyhydrogcn light, violet extends k 
200, and there is probaljly no third band present. 

3. Leontodon taraxacum, Dandelion. — The whole plant ia offidnsl: 
in the Pharm. Brit, the root ouly. Alcohol extract of tbe flower, ««• 
centrated, is cut off at 105. Diluted bands appear. 

1. 110 to 124=14, Iut.3. 

2. 130 to 153=23. „ 4. 



. Supeeted bftndbeg)na.BbotiC]6S('i£.piM«tt. Bamulcable tiiat the 
second band is of greater intenaity than tlie first. 



More dilated, and with stroi^ 
Boems possible IVom 160 to 179. 



Dnmuqond light, the Uiird band „ ^- ?•. . 
G EH' ir^%<»«. 



1 



Diagram of Speetrwn of Taraxacum — yellow. 
See also Plato I., fig. 7. 
4. JfSeraciumpilosella, yellow compoaiW, from St. Thomas'B Hospital Hicndoin 
gardens. Cold alcohol extract. inloMlk. 

1. 110 to 125=15. Int. 8. R. a. . ■ 

2. 135 „ l«=aa - ■ p- X. -ft f- 
End at 190. 

No third band appears on funber dilntion. 
AaBC 
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Diagram of Sptetrum of Httraehtm^^tllow, 
See also Hate I., fig. 6, 
5. Gazoftia elegant.-^Vbmw mwigfl, with black and white spots Qaioda 
inside of petals. Has a white juice like Leantodon. Splendid deep el^aat. 
yellow cold alcohol extract, not ao orange as that of calceolaria, 

1. 105 to 128=23. Int. 4. R. a. 

2. 137 „' 158=21. „ 4. „ $. 
End at 169. 
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Diagram of Speclmm of Gaxonia. 
'' See aUo Plate L, fig. 9. 

' More dUuted, Tiolet is prolonged to 195, but a third band cannot 

certainly be distinguished. Stronger light and more solntion tUom a 

problematical shads 168 to 187 to be distingDiabtd. 
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6. Hyptricum oAIor^j^o/iimi.— >Solutioii y^ow, made a depoait I 
which it wae filtered, 

1. 113 to 125=12. Int. 4. B. «. 

2. 136 „ 152=16. „ 3. „ |3. 

Last term a little onccrtain. End at 160 ; after dilution at I 




Diagram of Spectrum of Hyjierieum—yeUoK. 
See also Plate I., fig. 10. 

7. Acacia leprota. 

1. 113 to 127=14. Int. 4. R. a. 

2. 136 „ 149=13. „ 3. „ jS. 
Lost term uocertiun. End at 170, 




Diagram of Spectrum of Aeaeia leprota. 
See also Plate II., fig. 1. 
8. Galphinia tplendens, 

1. 113 to 127=14. Int. 5. R. a. 

2. 136 „ 155=19. „ 4. „ ,8. 
Questionable third band. End at 191. 
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Diagram qf Spectrum of Galphinia. 
See also Plate II., fig, 2. 
9, Stigmatophyllum ciliatum, 

1. 115 to 129=14. Int. 4. R, a. 

2. 137 „ 159=22. „ 3. „ 0. 
Quutionable third bud. End at 191. 
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Diagram of Spectrum of Stigmatopktfllunt. 
. See also Plate 11^ fig. 3. 

10. Lanktuttria elegants — SnuU qnaiitit; of dilate solution for Ltnkwtnla 
examination. elegam., 

1. 112 to 125. 

2. 136 „ 155. Beadinga uocertain. 

AaBCD EbV O HH' 




Diagram of Spectrum of Lankatteriajiower. 
Se« also Plate 11., fig. 4. 

11. ^//amaMi/a Aertt/b/Mi.— Splendid yellow flowers. Solution deep AlluMDda 
jellow. Neriifolh. 

1. 112 to 125=13. Tnt.5. B. <^ 

2. 137 „ 157=20. „ 4. „ (3. 
End at 178. 
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Diagram of Spectrum of Flower of AUamanda, 
See also Plate II., fig. S. 

12. Colutea frMtetcettij—^XaMaa sligbtly fluorescent. 

1. 107 to 119=12. Int.3. R.a. 

2. 128 „ 151=23. „ 2. „ ,3. 
Possible third band. End at 193. 



Affivdix. a a B C 
No.S. 



of Spectrum of CottHeafmtescens. 
-See ftko Flate H^ fig. 6. 



Xag«tn Incids. id. Tagetil lucida. — Solution slightly fluorescent (?) ; becomes bii 
liant by beating. 

. 1. 105 to 120s: 15. ' hti. 4. B. a. 
Cut of at 130. 
Diluted 4< 1 a second band appe&rs. 

2. 131 to 145=14, qneetionable. 
End at 158. 
AaBOD BbF G HH' 




Diagram of Speclntm of Tagetil. 
See also Plate H., fig. 7. 



14. Schkuria atrovirens. — Very pale violet. Absorptions i 
minimuui. 



1. 108 to 128=15. lQt.1 

2. 130 „ 151=21. „ 1 
End at 190. 
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Diagram of Spectrum of Schkuria, 
See eiio Plate U., fig. S. 
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is. JHplotaait. tetmifolia. — ^Veiy pale yellow solution. 

1. 113 to 124=11. Int. 2. R. a. 

2. 131 ;. .148=17. „ 2. .„ p. 
Endatl86. '■ 
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Diagram of Spectrum of DiplotaxU, 
See also Hate II., Gg. 9. 

16. VirgiHa tylvestrit. — Very pale yellow. 

1. 114 to 12fi;;=ll. Int. 8. B. a. 

2. 135 „ 163=18. „ 2. „ ^. 
Questionable third. End ^t 197. 
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Diagram of Spectrum of Virgilia. 
See also Plate II., fig. 10. 

17. Oenothera grandifiora. 

1. 102 to 126=24. lot. 3. B. a 

2. 135 „ 156=21. „ 2. „ |S 
End at 178. 
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Diagram of Spectrum of Oenothera. 
See also Plate III., Ag. 1. 



AfpiRDix. 18. Verbatcum phlomoidet.^Deep yellow eolutjon. Cut off at IDC 

Diluted + 1. 

On^a^ 1. 112 to 133=21. Int. 6. H. ». 

IdtniificaHon 2. 140 „ 163=23. „ 5. „ 0. 

hyDr. 
Thadiehvn. 



End about 187. Diluted + 3 at 190. BRude then become vciypale. 




Diagram of Spectrum of Verbascum 
See also Plate III., fig. 2, 



■ J 19. Tagetil pumila. — Solulion turbid. 

1. 113 to 125=:12. lut. 5. 

2. 133 „ 152=19. „ 2. 
End at 170. 

AtBC D Eb :e 




20. Helenium aulumnaU. 

1. 107 to 122=15. Int. 5. R.«. 

2. 132 „ 152=20. „ 4. „ p. 

Dilution produces a suspicion of a third band. End at 190. 
AiBCD EbF G IIH' 




Diagram of Spectrum of Helenium^ 
&C9 also Plate UJ., fig. 4. 



81. LinotyriM tmlgarw. — Cot off at 108. Diluted -f- 1. 

1. 110 to 125=15. lot. S. B. & 

2. 185 „ 157=22. „ 8. „ ^. 
Diluted + 2, suspicion of third band. E^ad at 185. 
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IXagram of Spectrum of Linotgrii. 
See also Plato IIL, fig. 5. 



. SoUdago terotina. — One band appearing dilated + i- 

1. Ill [o 124=13. Int. 5. B. o. 

2. 134 „ 157=23. „ ."J. „ $. 
Cut off at 164. Diluted + 3 ends at 185. 




Diagram of Spectrum of Solidago. 
See aleo Plato lU., fig. 6. 



JibalMMtipii 



23. Ruta graveolent. 

1. 110 to 125=15. Int. 3. R. «. 

2. 133 „ 158=25. „ 3. „ j3. 
End at 172. DUuted + 1 ends at 185. 




Diagram of Spectrum of Ruta. 
See also PUto lU.. Jig. 7. 
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24, Melihtiu eUgasu. 

1..112.to.l25=13. Iftt. 3. 'R. a. 

2. 135 „ 157=22, „ 2. „ ,S. 

End at I6J. Diluted + 1 eiid^ iit' 188. 
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Diagram of Spectrum of Melilotul. 
See also Plate III., Itg. 8. 

25. Medieago elegans. — Very dilute solution, luyei 
requii-ed. 

1. 113 to 126=13. Int. 2. R. «. 

2. 135 „ 154=19. J, 2. „ ^. 

Ends at 163. 




Diagram of Spectrum of Medieago. 
See also Plate III., fig. 9. 



t&. Altamanda Hendertonii. 



1. 113 to 125=12. Int. 3. 

2. 134 „ 158=24. „ 4. 

Cut off fit 165. 




Diagram of Spectrum ofAllamanda Hendertonii. 
See also Plato ni., fig. 10. 

In the forogoing I Iiavo described all the varieties of hitciue yieldiog 
two-baud >peclj« which Iliavc l>een able to meet with injioieert duriDg 
the month of September 1668. I hare I'aiiged amongst them all thoae 
in which a thii-d band might have been auepocted but eould not be shown 
to eiiflt. Ill the following I am going to dc^icribe n series of two-hand 
epoctra from other porta of ploiite, particularly berriei and seeds. 

27. Asparagus officinalis. — Those who i-cmonibei- the learned essay of 
the celebrated auatomiatFallof ia on the aepaiiigus, will think 1 1 fitting th« 
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food for scientific contemplation should Ijo drawn slsofirom the Iwrriea 
of this remarkable plant. Tlie red berries were rubbed with alcohol in ^"^ 
a morlDr, and the eeede removed. A yellow Holution formed, but the q^ Chtwieal 
red-coloured matter appeared to remain ineolnblo. The spectrum of this idtK^fleatmi 
solution was cut off at 115 ; there was a haze nil over the region of blue. o/Ditttur, 
The matter was uow boiled with water, and after 24 h'ini-s filtered. '" "" 
Little coloured matter had dissolved. Tho red I'esiduc wnH now treated 
with learm alcohol, and yielded all colouring matter easily to tho lx>iling 
spirit On x^ooIIng a portion of tho matter deposited in rod Hakes. 
Speetram of the solution : 

1. 110 to 128=18. Int, 3. R. a. 

2. 13S „ 156=18. „ 3. „ ^. 
Possible third baud. End at 195. 




Diagram of Spectrum of Asparagus Berries. 
Campaiu> aUo Plate IV., tig. I. 
. PhgtMt AUkMengii. — ^The husk of the berry is a n-idc red bag. Phnalii 

1.104 to 120 =16. Iut.3. R.O. AllekeogB. 

2. 1'29 „ unccrtain=l)«. „ 1. „ fi. 
Solution 2 cti-.". tiii^k. No bunds in layer of ctr. 




Viiiijram of Spectrum of Hutk of Phgtalii Berry. 
See also Plate TV., tig. 2. 
. Solanum Dulcamara Berries. — Solution saturated yellow to orange, | 

1. 107 to 122=15. Int. 2. R. a. Dulcmiwa. 

2. 128 „ 151=23. „ 2. „ $. 
Suspected thiid. End at 190. 




Diagrt 



I of Spectrum of Solanum Dulcamara Berries. 
Compare Plate IV., fig. 3. 
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ATmoox. 30. Solanttm Ct^tietutrum Berriet.^Pei6 yellow Eolation, Flue' 

,-^— resea duUnetly, and in that respect ia the only yellow eubslancs 

^*v ehowing detached bands which I have met with. 

M^^ 1- ^06 to 120. Very pale 1 Solution 3 ctra. 

^rjKMue, 2. 130 „ 149. do. / thick. 

^»^ Ends at 188. 

^"^7^ AaBCD EbF G HH' 
Stdannm 



n 




Diagram of Spectrum of Solanum Capstcattrum Berriet. 
See also Plate IV., fig. 4. 
CjjbaaMaan 81, Cyphomandrabetacea. — Lu|;e oval berry. Solution pole yellow. 
**»***■ Layer 3 ctra, thick. 

1. 103 to 114=11. Int. 3. R.a. 

2. 125 „ 145=20. „ 2. „ 0. 

Ends at 163. 
V AaBCD EbP O HH' 




Diagram of Spectrum of Berry of Cypkoman^a, 
See also Plate IV. fig. 5. 
32. Cratagut cnut Galli Berries. — Red sotutioa 2^ ctra, thick. Cut 
ofi"at97. 

1 ctr, thick pale yellow, shows spectrum ; 

1. 102 to 114. Iut.1. 

2. 124 „ 142, „ 1. 

Ends at ISO. 

2 ctrs. thick it shows spectrum : 

1. 100 to J16> 16. Int. 4. B. a. 

2. 124 „ 148 = 24. „ 3. „ j9. 

Ends at 160. 
AaBC D EbF Q 
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Diagram of Spectrum of Berries of Cratagra. 
See also Plate IV., fig. 6. 
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88. Pyrut Aria Serriet. — ^Tellov solution, 2 ctn. thick. 

1. 103 to 118 s= 15. Int. 4. R. a. 

2. 126 „ 147 = 21. „ 3. „ |9. 

Ends at t63. 
With a layer of 1 ctr. thick bands diaappear and end at 190. 
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Diagram of Spectrum of Berries of Pyrtu Aria. 
See also Plato IT., flg. 7. 

34. Zea Mait or Indian Corn ; Seeda.— The powdered seeds treated 2*> " 
with warm alcohol yielded a golden yellow solution which became turbid 
on cooling ; it shed a deposit on standing and then was clear. The 
very concentrated solntion showed red and yellow, and waa cut off at 
105. First probable band on slight dilution, 105 to 123. More dilute 
solution, 1. 107 to 118; 2. 128 to uncertain. A more clear but mon 
dilute solution 2 ctrs. thick showed, 1. 107 to 118; 2. 128 to 147. Ulti- 
mately the following measurements were adopted as final : 

1. 108 to 122 = 14. Int. 2. B. a. 

2. 128 „ 148 = 20. „ 2. „ p. 
Last line difflcolt to read and somewhat doubtful. 




Diagram of Spectrum of Maize Seeds. 
See also Plate IV., fig. 8, 

These bands, therefore, are the same almost as those of the alcohol 
solution of ovario-luteine, which read — 

1. 107 to 120. 

2. 128 „ 149, 

There is a matter contained in the extract of the seeds which absorbs 
entirely the Tiolet end where a third band might possibly appear, and 
does appear in the animal, and some vegetable luteine solutions. 



Three^anded Lvteint ^ectra. 
I pass now to a series of vegetable ^ectra which most closely resemble Three-bsnded 
the spectra of animal luteine already desciibed. In some of ttiem the '*>t«>iM spectia. 
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ApFxrois. third band is less {listinet than in the aninial luteincs, in others it is 
— — more distinpt, and the whoh) of the thi-eo-bwided spectra have therefore 

IfUtniJea^Ti ^S- ' t" 3» l"*^" arranged in accordance with this iiix^oeeion of 
of Disease, distinctness. 
if .Dr. Datteus earrota, Common carrot-i'oot. — The colour of the caiTot is 

due to a pailiculnr matter termed Caroline, C,, H„ 4>. It is reddish- 
bi'own in OTBtals, cTystalliscs in cabes, smells like the Florcatinc I'iolet- 
root, and with concentrated salphnric acid Incomes blue, and dissolves 
with th« same colour. However simibr, therefore, the spectrum of 
carotins may ho to that of the animal luteincs, its chemical propcrlie' 
seem to .be different. Carotinc heated to 150 becomes reddish -brown, 
iind in that state is the substance to which so-called cichory, or cbicor}", 
owes its tinctorial qualities and fraudulent use. 

Some carrots wero scraped and extracted with warm alcohoL The 
ycUow solution on cooling became opaque and was again filtered. 

1. 103 to 120 = 17. Int. 5. R. a. 

2. 128 „ 149 = 21. „ 5, „ ,9. 
Dilution -I- 1 extended violet to 197, and there appeareil 



Caioiine, 




Diagram of Spectrum of Common Carrot. 
See also Plate IV., fig. 9. 

Annatto, or Orlean, the flesh of the A-uit of Sixa orellami, a Sonih 
American tree. It occurs in tirade as n plastic red paste. It contaios 
perhaps two colouiing matters, of which oretline Is the least chaiac- 
teiiaed. BLriHe is iho in.-iin dyeing ingredient ; it is littlv soluble io 
water, easily in alcohol and ether, with orange colour. Conceiitral.J 
sulphuric acid colonic it Hue, next riolet ; nitric acid changes it to "reeo, 
uldmatoly yellow. A concentrated alcohol solution of or.tnue eoloui 
cut the spcctnm) ofi'nt 77. On dilution the absorption Ki^idunlly rocediil 
towards 89, furlUor to 92. When more diluted, so tliat the solufiii: 
was yellow, alworption receded to 103. Again diluted to light yellow i 
spectrum of bandij appeared : ' 

1. 10.i to 121 = l(j. Int. 5. R. a. 
,3. 



3. 1G7 , 

At a paiticulnr dilution, 
finally— 

1. lOfi ti 

2. 129 ^ 

.3. 162 .: 



178 = qucfltiontiblc. 

Blue to 203. 
n-i(h strougost Dnimmond'a light Imeasurft: 



153 = 24. „ 
181 = 19, „ 
End nt 205. 



HH 

■ 






Diagram of Spectrum of Annatto, ot 
See also Flute IV., fig. 10. 



Calendula officinalis, Common Marigold. — The cold alcoholic extract Calenduli, 
has a apiendid yellow colour. Like the extract of CKlceolarta, the concen- Uarigold. 
trated Bolution cuts the epectrum off nt blue. Dilated there appears— 

1. 109 to 123 = 14. Int. 3. R, 7. Sharply cut off at 127. On dUu- 
tion second band appears, which has now treble the strength of the first, 
which latter becomee int. 2, 

2. 129 to 146 = 17. Int. 5. B. a. 
8. 156 „ 177 = 21. „ 5. „ p. 




Diagram 0/ Spectrum of Flower of Marigold. 



Again diluted band I almost disappears, and 2 and 3 remain df 
ist 2. In this spectrum the three bandS' are moet dietinct, but the 
distribution of intensity is most peculiar. 



Chrytoprii villosa. 

1. 109 to 120=11. Int. 8. R. «. 

2. 131 „ 154=23. „ 5. „ ^. 
Diluted + 1 there appeai-a — 

3. 167 to 183=16. „ 1. „ y. 

End at 200. 
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Diagram qf Spectrum of Chrywpiii FUmer, 
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Ohlitearia pinnata. 

1. 108 to 122=14. Int. ^ 

2. 131 „ 154=23. „ 

3. 165 „ 185=20. „ 

Eod at 193. 




Heliopiit laeit. 



Diagram of Spectrum of Obtiti 



Diluted + i. 




Diagram of Spectrum offfelioptit Flouier. 



Plate L to V. are described in the text of chapter N, pp. 183-216; 
each spectrum ia identified by the nnme of the substance from which ii 
is derived. 

Plate VL Cryetals of cholopbaeinc or bUirubine (sec Eighth Report of 
the Medical Officer, 1866). 

Plate VII. Crystale of OTario-luteine. 

Plate VIIL The meaeurements of spectra in the cholera repon 
1867i were given in minutea and degrees of a quadrant of the disk of the 
spectrometer. A(^r the construction of the new spectrometer and ob- 
servatory, described in the report for 1868, 1 adopt«i a more convenient 
scale of 245 divisions, of which 20 project into the caloric region, and 25 
into the fluorescent or metachromatic region, while 200 were made la 
divide equally the visible chromatic spectrum, the line 60 being made U 
coincide with the middle of the D line. This scale ia repreaentod on the 
left of the explanatory drawing (plate viii) ; on the right ia given ik 
scale of 1867, and between both are the principal Bun-lines in the accu- 
rate position in which they wonld be indicated by cither scale. All spectn 
in my three reports are of the same standard length with refeteocc U 
the euu-hnes, and consequently can be expressed in points of either scak. 
One scale can bo easily transformed into the other empirically, hymens 
of a pair of compnases ou the explanatory drawing of plate viii. 

The indications of any scale whatever can bo transformed into the coire- 
spending ones of any other by the method of Steinheil. The twoscateaait 



united at their zero point at a ri 
the angle between them, the posi 
of section of two perpendicular li 



ight angle, and a diagonal is erected ii 
ition of which is determined by the pcort 
ines erected on two corresponding poinl^ 
say D and D'. The corresponding points of each scale too then detM' 
mined by the points in the diagonal in which any two petpoadicnlai 
from the scales cut each other. (For particulars and drawinga, see Csil 
Bepert, f. physik. Tedmik, vol, i. p. 85, and Atlas plate xLg. 10 and IL) 
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